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INTEODUOTOEY. 


The Indian Industrial Commission was appointed by the Government of Appdntment 
India by order conveyed in Resolution. No. 3403 (Industries), dated the 19th *J^^*“****“**®“ 
May 1916, in the Department of Commerce and Industry, the full text of 
which is reproduced as Appendix A-1. The Commission was “ instructed to 
“examine and report upon the possibilities of furtlier industrial development 
“ in India and to submit its recommendations with special reference to the 
“ following questions : — 

“ (a) whether new openings for the profitable employment of Indian 
“ capital in commerce and industry can be indicated ; 

“ (&) whether and, if so, in what manner, Government can usefully give 
“ direct encouragement to industrial development — 

“ {i) by rendering technical advice more freely available ; 

“ (ii) by the demonstration of the practical possibility on a 
“ commercial scale of particular industries ; 

“ (Hi) by affording, directly or indirectly, financial assistance 
“ to industrial enterprises ; or 

“ (iv) by any other means which are not incompatible with the 
“existing fiscal policy of the Government of India.” 

In addition to the exclusion of the tariff question from the scope of the 
Commission’s enquiries, it was also stated to be unnecessary for it to undertake 
the examination of those aspects of technical and industrial education which 
had recently been dealt with by the Atkinson- Dawson Committee, appointed 
in 1912 to enquire into the means of bringing technical institutions into 
closer touch with employers of labour in India, and by the Morison Committee 
which reported to the Secretary of State in 1913 on the system of State 
technical scholarships established by the Government of India in 1904. 

The Commission was composed of the following Members : — 

(1) Sir T. H. Holland, K.C.I.E., D.Sc., F.R S., President of the Institution 

of Mining Engineers, (President.) - 

(2) Mr. Alfred Chattorton, C.IE., B.Sc., E.C.G.I., A.M.I.C.E., 

M.I.M.E., Director of Industries and Commerce in Mysore, 

(8) The Hon’ble Sir Pazulbhoy Currimbhoy Ebrahim, Kt,, Messrs. 

Currimbhoy Ebrahim and Company, Bombay. 

(4) Mr. Edward Hopkinson, M.A., D.Sc., M.I.C.E., M.I.M.E., M.I.E.E., 

Managing Director, Messrs. Mather and Platt, Ltd., Manchester, 
and Vice-Chairman, Chloride Electric Storage, Ltd. 

^ (6) The Hon’ble Mr. C. E. Low, C.I.E., LC.8., Secretary to the Govern- 
ment of India, Department of Comrqerce^and Industry. 

(6) The Hon’ble Pandit Madan Mohan Malaviya, B.A., LL.B., of 

Allahabad. 

(7) The Hon’ble Sir Rajendra Nath Mookerjee, K.C.I.E., Messrs. 

Martin and Company, Calcutta. 

(8) The Right Hon’ble Sir Horace Curzon Plunkett, P.C., D.O.L,, 

LL.D.,T.R.S., KXl.V.O. 
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(9) The Hon’ble Sir F. H. Stewart, Kt., M.A., O.I.E., Messrs. 

' Gladstone Wyllie and Company, Calcutta, President, Bengal 
Chamber of Commerce. 

(10) Sir Dorabji Jamsetji Tata, Kt., J.P., Messrs. Tata, Sons and Com- 
pany, Bombay. 

Secretary. — Mr. B. D. Bell, I.C.S. 

Unfortunately Sir Horace Plunkett was unable to join the Commission, 
)wing at first to ill-health and subsequently to other duties of high national 
importance. Dr. Hopkinson submitted his resignation during the second season’s 
tour, having been debarred under medical advice from coming out to India in 
November 1917, though during the first year we received great assistance from 
the advice which his range of experience both as a manufacturer and as a 
scientist enabled him to furnish. In October 1917, Mr. G. H. W. Davies, 
I.C.S., was appointed Joint Secretary, as Mr. Boll, whose services had some 
months previously been transferred to the Indian Munitions Board, could not 
be spared for the forthcoming tour, though he continued to assist the Commis- 
sion by supplying information on various points and afterwards in the prepara- 
tion of the report. 

It was arranged that the President should come to India some months before 
the Commission assembled, in order to acquaint himself with the existing 
industrial position. He arrived in India in May 1916 and proceeded to Simla; 
whence, after making preliminary investigations, be started on tour at the end of 
June and visited Bengal, Bihar and Orissa, Madras, Bangalore, Bombay, the 
Central Provinces and the United Provinces, returning to Simla towards the 
end of September. The scattered information availal)lo was marshalled in the 
form of a preliminary .note by the President on the scope of the Commission’s 
enquiry, and placed before the Members at a meeting held in Calcutta in 
July 1910, when the methods of procedure to be adopted in the formal collection 
of evidence were discussed and decided. This note is printed as Appendix A-2. 

At the end of September 1916 we assembled at Simla and j)repared a list of 
questions covering, as far as possible, the scope of the Commission’s enquiry, in 
order to assist witnesses in foedssing their attention on those parts of it of which 
they had special knowledge, or in which they were specially interested. This 
list, as subsequently revised, consisted of 113 questions under 10 main heads 
{vide Appendix A- 3). 

Our enquiry included the personal inspection of industrial enterprises, the 
examination of witnesses, and discussions with representatives of local com- 
mittees and institutions. We had also the advantage of conferring with the 
Provincial Industrial Committees which existed in some provinces and 
with some of the Local Governments and Administrations. In all we re- 
corded the written statements of 472 witnesses, and 342 appeared before 
us for oral examination.* In deference to the wishes of witnesses or from 
other considerations, it was considered advisable to treat as confidential some 
of the matter brought befote us, and we have accordingly prepared one 
volume of confidential evidence, which will not be available to the general 
public. In view of the fact that the Commission was freely admitted to 
inspect industrial concerns, and that information, often of a confidential 


^Thd evidencQ^ printed in six volumes i-— 

Volume 1. Delhii United Provinces and Bihar and Orissa. 

Volume IL Beugal and Central Provinces. 

Volame XXL 'Madras «nd Bangalore. 

Volume IV, Bombay. 

Volume V, Punjab, Assaui, Burma and General. 

Volume VX. Confidential. 
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nature, was placed at our disposal on these occasions, our inspection notes also 
will not be published. 

We met at Delhi on the 26th October 1916, with the exception of Mr. Low Tour ol 1016-17. 
who joined the Commission at Bankipore, and, after taking evidence in the 
Delhi Province, we visited the United Provinces, Bihar and Orissa, Bengal, the 
Central Provinces, Madras and Bangalore. Details of our itinerary with 
a list of institutions visited are given in Appendix A-4. In January 1917, 
in consequence of the increased difficulties of obtaining from Europe stores for 
war and essential purposes, the necessity of stimulating the local manufacture 
of munitions became a matter of vital importance. Taking advantage of the 
experience already gained by the Commission, the Government of India 
summoned Sir Thomas Holland to Delhi at the end of the month and requested 
him to organise a new department for the purpose. This decision— although 
the resulting organisation was in its final form precipitated by the conditions 
developed during the war — w^as welcomed by us as a practical anticipation of 
many of the conclusions whiohjjad been forced upon us by evidence that began 
to repeat itself most strikingly before we reached Madras. For the newly 
formed Indian Munitions Board, as the central authority controlling the 
purchase and manufacture of Government stores and munitions of w'ar, became, 
in effect, an experiment on a large scale designed to test the value of many of 
our conclusions regarding not only the manufacturing capabilities of the country, 
but also regardilig the kind of administrative machinery most suitable to carry 
out our proposals. The Munitions Board is thus our principal witness, and 
we have had the benefit of information regarding some of its activities. After 
the departure of Sir Thomas Holland from Madras, Sir Francis Stewart acted 
as President for the remainder of our visit to Southern India. On the 
conclusion of the tour Messrs. Low, Chatterton and Bell assembled at the office 
of the Munitions Board to summarise the results of Ithe first year’s enquiries. 

When the Commission re-assembled on the 7th of November 1917, Sir 
Thomas Holland rejoined and presided over qur enquiries in ' the Bombay 
Presidency. Pandit Madan Mohan Malaviya was unable to take part in our 
sessions at Bombay, but accompanied us for a portion of the ensuing Punjab 
tour. Mr. Chatterton was compelled to be absent during our tour in this 
province. The Commission afterwards visited Assam and Burma. Pandit 
Madan Mohan Malaviya, Sir Fazulbhoy Qurrirabhoy and Sir D. J. Tata 
were unable to take part in the Assam tour, and the two former were also 
prevented from vHting Burma. As the President had to revert to his duties 
with the Munitions Board after the Bombay tour and was only able to join us 
for special discussions on one or iwo subsequent occasions, Sir R. N. Mookerj6e 
was, appointed to act as President of the Commission until its re-assembly at 
Simla for the preparation of the final report. 

During the tour the personnel of the Commission was strengthened by the 
inclusion of an officer with local knowledge in each province, nominated by the 
Local Government to help in our enquiries, and^ co-opted by the CommMon. 

The following gentlemen, to whom our thanks for their ready help are due, 
assisted in our procee4ings 

(1) Mr. G. A. Thomas, I.C.S., Secretary to Government, Bombay. 

(2) The Hon’ble Mr. H. J. Maynard, C.S.I., I.C.S., Financial Conimis- 

sioner, Punjab. 

(8) The Hon’ble Lieutenant-Colonel P. R. T. Gurdon, O.S.I., I. A,, 

Commissioner, Assam Valley Districts, Assam. 

(4) The Hon’ble Mr. H. Thompson, C.S.I., T.C.8., Financial Commissioner, 

Burma. ' 



ieopeo! 

entnizy. 


Sffleetolthe 

mr on paUio 

opinion 

fOKOvlIng 

indirttlnl 

marttm. 


In conducting our enquiries and even more so in drafting our report, vre 
found it impossible to treat at length all the very numerous questions involved ; 
and we were compelled to dismiss somewhat briefly many subjects of importance, 
in order to avoid loading our report with a mass of detail which would have 
delayed its issue very seriously, while not adding materially to its practical 
usefulness. 

Moreover, although much information of technical and industrial value 
will be found in the evidence of some of the expert witnesses, our report is not 
intended as an industrial survey of India, and we have, therefore, concen- 
trated our attention on the machinery which we propose should be set up to 
effect industrial development generally, rather than on the particular industries 
to be improved. This machinery will, we believe, xio what is needed for all 
industries, and it would be useless for us to attempt to frame detailed 
recommendations for which technical enquiries by experts are required. 
We have carefully studied the position of certain important industries and 
the proposals which have been made for their improvement ; but we have 
used the knowledge so obtained as a basii^ for our recommendations for 
the technical and administrative equipment which Government will require 
and for the financial facilities it should provide. In a few cases, however, when 
we deemed an industry of sufficient importance to deserve special treatment, 
we have had notes prepared in greater detail ; these Avill be found as appendices. 
We have dealt at length Avith the important questions of the organisation of the 
scientific and administrative services, with technical education and industrial 
finance ; and have, we hope, worked out a scheme which will enable Govern- 
ment to keep in touch with, and assist, industries of all classes, whether domestic 
or organised. But the reader must not expect to find in this report the practical 
information which would enable a particular undertaking to be started ; such, for 
instance, as would be furnislied by an expert when reporting on tbo prospects 
of a proposed industry. • Still less must he regard it as an industrial vade mecum 
to guide him by short cuts to fortune. Even had wo attempted to describe the 
general principles determining the success or failure of any particular industry, 
this would still he of no use to the would-be industrialist, A-vithout knowledge of 
local details regarding the supplies of raw material, the markets for the finished 
article, and the cost of labour, information which it would be impossible to give 
in a report of this nature. We hope, however, that in the imperial and pro- 
vincial Departments of Industries, when in working order, will be found an 
organisation for collecting such information. 

We feel it necessary to refer to the considerable change in public opinion 
regarding industrial questions brought about by the war, a change which we 
also see reflected clearly in the policy of Government. We have explained 
in our report the deadening effect produced by Lord Morley’s dictum of 1910 
on the initial attempts made by Government for the improvement of industries ; 
but a change of sentiment was gradually coming about, and a considerable step 
in advance was marked by the appointment of our Commission, with liberty to 
discuss the question of the direct participation of Government in the industrial 
development of the country. Since then, the views of Government and of the 
public have been further modified under the stress of trar necessities, which 
i^ve led to a still liiore definite adoption of the policy of State participation in 
industrial development, and to the grant of State assistance to several industrial 
undertakings, of which the scope is not in every case limited by the possible 
duration of the present war. The working of the Indian Munitions Board has 
shown several examples of this policy, and we trust that care wi^ be taken to 
preserve such features of this organisation as are properly adaptable to peace 
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conditions. We desire here to refer to tlie extent to which the action taken by 
Government and private industrialists under conditions created by the War has 
assisted us, by furnishing actual examples of schemes which we had been con- 
templating ; though some of our conclusions have thus been forestalled, we have 
been enabled to present them with more certainty and completeness. Pi^jpJly, 
we may claim that the public discussions called, forth by the activities of our 
Commission and the evidence taken by it have also borne their part in this 
movement, and have led to proposals being put forward or action being taken by 
Local Governments for the improvement of technical education, the employ- 
ment of experts, the creation of official organisations, and assistance to indivi- 
dual industries, which clearly evidence the widespread desire for progress in the 
direction indicated in our report. 

It is our pleasant duty gratefully to acknowledge the generous assistance Acknowledge* 
and hospitality which we received from officials and non-officials throughout of 
the oourse of our work. Wc wish in particular to record our sense of the help 
which we received from representatives of the numerous industrial firms to 
whom we api)lied for advice and information. We derived much encouragement 
from their readiness to place at our disposal the results of their valuable 
experience. We desire also to express our thanks to the Local Governments and 
Administrations for their cordial co-operation in our enquiries. 

We have now only to place on record our appreciation of the services of 
Mr. E. D. Bell, I.O.S., our Secretary, and of Mr. G. H. W. Davies, I.O.S., who 
joined us as Joint Secretary in October 1917. The former rendered valuable 
assistance in working out the detailed lines on which we subsequently conducted 
our work ; and his service with tiie Indian Munitions Board gave him most 
useful experience Avhich was freely placed at our disposal. Mr. Davies, 
who had previously acted as Secretary to the Bengal Provincial Industries 
Committee, lightened our labours materially by his willing help. 
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CHAPTEK I. 

BUBAL INDIA, PAST AND PBESENT. 

1. At a time when the west of Europe, the birthplace of the modern 

industrial system, was inhabited by uncivilised tribes, India^was famous for . 

the wealth of her rulers and for the high artistic skill of her craftsmen. And, its oaomi. 
even at a much later period, when merchant adventurers from the West made 

their first appearance in India, the industrial development of this couniry was, at 
any rate, not inferior to that of the more advanced European nations. In both, 
industries had for long boon protected and controlled ])y somewhat similar 
systems, the gilds of Europe fulfilling in this respect much tlie same functions 
as the Indian castes. But the Avidcly different social and political conditions of 
the West had helped the middle class to e.stal)li8h itself on a foundation of com- 
mercial prosperity, and the struggles for political and religious liberty in 'which 
it had taken its 8har(‘ had euilo\ved it. with a spirit of enquiry and enterprise, 
that was gradually and increasingly direcled to the attainment of industrial 
effi(5iency. It was to this middle class, that the so-called “ industrial revolu- 
tion ” of the eighteenth century was mostly due. This revolution was only 
the culmination of a long series of attempts to utilise in the most profitable 
way the natural resources available. But even at this time progress was by 
the slow methods of “ trial and error ”, and the knowledge of scientific laws was 
in an elementary stage throughout the period when the most striking industrial 
advances were being made. 

2. The East India Company, whose agents first set foot in India at a 
time when the earliest beginnings of the great industrial movement were 
making their appearance in the west, was primarily a trading corporation, 
whose r6le was to exchange as far as possible the manufactured goods of 
England for the products of India. Whether these products w^ero raw or 
manufactured was not a matter of vital importance to the success of its 
trading operations, which was not seriously affected by the exclusion at one 
time of Indian silk and cotton goods, brought about by tlie jealousy of British 
manufacturers. Attemjits wore frequently made throughout the period of its 
domination, and even subsequently, to introduce into India various manufac- 
tures with State supjiort and encouragoment ; brtt in the absence of scientific 
knowledge, such experts as were then available wore unable successfully to 
adapt the results of western experience to Indian conditions, and most of the 
enterprises ended in failure, porhapa tlie best-known instance being the iron 
works of southern India. These failures strengthened the erroneous idea that 
tropical countries, with their naturally fertile lands and trying climate, were 
suited to the production of raw materials rather than to manufactures. The 
growing success of the textile industry did little at first to dispel this view, 
and, as the doctrine of laissez-faire established itself, gave further force to the 
theory that Government was ill-qualified to further industrial development by 
direct action, and that all such matters should be left to private enterprise. The 
efforts of the State were concentrated on the improvement of communications 
and on facilitating the flow of trade, which continued, under the conditions 
above described, to consist mainly of exports of Indian raw material and 
imports of foreign manufactured products. Bui the feeling which gradually 

1 
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arose among thoughtful men in India, that the existing conditions were unsatigo 
factory and were even inimical to national development, was well founded ; 
and, accentuated by the growing pressure of foreign competition, and latterly by 
the stress of a terrible war, has culminated in a universal demand for a 
complete industrial syste<yi on western lines. 

A more detailed account, however, of the economic position is necessary 
for a clear understanding of the complex factors which must bo taken into 
account before framing a remedial policy. 

3. llie coming of the railway and the steamship, the opening of the Suez 
Canal, and the . extension of peace and security by the growth of the British 
power have brought about very great changes. In earlier times every village 
not only grew most of its food, but either provided from its own resources or 
obtained from close at hand its few simple wants. Its cloth, and often the 
raw material for it, its sugar, its dyes, its oil for food or lighting, its household 
vessels, and agricultural implements, were manufactured or produced either 
by tbe cultivator himself, or by the village craftsmen, who were members of 
the village community and were remunerated by a share of its produce. 
Honey for the payment of the Government dues and for the purchase of metals 
or of luxuries was found by the sale of surplus food-grains or of agricultural 
and forest products required by neighbouring villages. These exchanges were 
effected and financed by the country traders, who were found mostly at the 
large villages or small towns that formed the centres of a series of economic 
eircles, the radius of each of which was measured by tbe distance to which the 
few local imports and exjwrts could be profitably carried. 

The above is a fair description of tbe country as a whole ; but there 
were not wanting other and larger centres of trade, situated on the few recog- 
nised routes of land transport, on ^avigable rivers, or on the sea-coast, 
where a market existed for the articles to which their rarity or costliness lent 
sufficient value to offset the expense of carriage from a distance. Tliese were 
few, for communications were difficult and insecure. Precious metals, artistic 
manufactures, and a few rare drugs and dyes made up the bulk of this traffic, 
which was mainly" directed to the ports from which trade with foreign 
countries was carried on, or to military and administrative centres. The courts 
cf Indian rulers had always attracted to themselves the surplus grain of the 
countryside to feed the armies, officers, and dependents of the Chief. These, and 
the traders and artificers who supplied tlieir needs, made up the population of 
an old Indian capital. From an industrial point of view, the most interesting 
section of this population was the class of artisans who were engaged in pro- 
ducing not only arms and leather accoutrements, but rich textile fabrics, carved 
«tone, wood and ivory, wrought metal, jewellery, and other articles of luxury, 
often of exquisite workmanship and high artistic value. Even to-day, the 
famous centres for the production of Indian artwares are the old capital towns. 
The earnings and social position of such craftsmen were, in times gone by, out 
of aU ptoportioo to those of the lees skiUed workers in the yillagee or small 
towns. 

4<. The ports were hardly less numerous, though far smaller than to-day ; it 
will be clear from the account already given, that their trade was only in the 
rarer and more valuable articles and in commodities such as spices, of .which 
India possessed a complete or partial monopoly. It was further restricted in 
the case of the western ports by the formidable barrier of the Ghats, with the 
result that all hut the most portable and valuable exports were drawn from the 
comparatively small area between them and the sea. The foreign traders who 
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were settled at these ports, with a few agencies locatea along tne various trade 
routes which supplied tl^gm, not only collected these articles, but took an 
increasing share in the finance and organisation of their production. 

"We have now to see in what ways this state of affairs has been modified 
by outside influences. 


Effect of Exports. 

5. Turning in the first place to the rural areas, wc find an increasing degree Eooiuniuc 

of local specialisation in particular crops, especially in those grown for export, changes in ratal 
Cotton is now no longer planted in small patches in almost every villj^e where 
conditions are not absolutely prohibitive, but is concentrated in areas which aro 
specially adapted to its various types. The dry plains of central and western 
India are admirably suited to a short-stapled but prolific kind ; u hile the canal- 
fed zones of the Punjab, the United Provinces, and Sind are producing an 
increasing quantity of longer-stapled types, which are also grown in the reten- 
tive soil and moister climate of Gujerat and in the well-irrigated areas in Madras. 

The peculiarly favourable climate of Bengal has tempted the ryots to extend 
their jute cultivation, often at the expense of their foodstuffs, while sugarcane 
is disappearing from tracts not specially suited for it. A visible sign of this 
movement may be seen in the abandoned stone cane mills lying near villages in 
the arid plains of Central India, which now prefer to keep their scanty stores of 
water for other crops and pay for their sugar by the sale of their cotton. The 
people have been led to make this change by the cheap railway and steamer 
transport and by the construction of roads, which, while facilitating the intro- 
duqtion of foreign imports, also render available to the farmer in his distant 
and land-locked village a large share of the price offered by far-off nations 
for articles which once merely supplied the needs of Indian rural life. Markets 
have sprung up on or near the railway, where the foreign exporters or the 
larger Indian collecting firms have their agencies ; and the ryot is now not far 
bdiindhand in his knowledge of the fluctuations in the world-prioes of the 
principal crops which he grows. 

Improved means of communications have had another important effect in 
altering the nature of the famines to which so large a part of India is exposed, 
and in lessening their disastrous results. The development of irrigation and the 
improvement of agriculture enable the country in a normal year to grow a 
much larger quantity of foodstuffs than before, and it is now possible, i thanks 
to the railways, to divert supplies from the export trade to the famine-stricken 
tracts. Famine now connotes not so much a scarcity or entire absence of food, 
as high prices and a lack of employment in the affected areas. The terrible cala- 
mities which from time to time depopulated wide stretches of country need no 
longer be feared. The problem of relief has been scientifically studied, and a 
system worked out which can be put into operation as soon as the recognised 
t figpa.lR of approaching distress are apparent. Failure of the rains must always 
mean privation and hardship, but no longer necessarily wholesale starvation 
and loss of life. 

It is clear tlu<t, if the basis of employment also bo widened, crop failures 
will lose much of the severity of their effects, and the extension of industries, in 
as great a variety as circumstances will permit, will do more than anything to 
secure the economic stability of the labouring classes. 

6. The capital in the hands of country traders has proved insufficient to Scarcity oloatii 
finance the ordinary movements of the crops, and the seasonal calls for accom- 

modation from the main financial centres are constantly increasing. This lack 

1 A 
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of available capital is one cause of the high rates that the ryot has to pay for 
the ready money which he needs to buy seed and to n^et the expenses of culti- 
vation, On the other hand, money is largely invested in the purchase of landed 
property, the price of which has risen to very high figures in many parts of the 
country. Proi)rietors freely spend their savings from current income on the 
improvement of land in their own cultivation, but loans from private persons 
for this purpose are obtainable as a rule only on terms quite disproportionate 
to the value of the improvements. These are also almost invariably made 
on land in the investor’s own possession, not in that of his tenants. The 
magnificent irrigation systems of India, the drainage works of Bengal, and 
the relatively small amount that has been advanced by Government as 
improvement loans are almost the only instances where public funds have 
been definitely devoted to this end. The demand for capital for land 
mprovement has hitherto perhaps been modest ; but the stimulus afforded by 
he various provincial Agricultural and Industrial Departments, especially in 
dadras, has led to the introduction on a small, but rapidly increasing, scale of 
aodern np[)lianccs to replace labour, improve cultivation, or supply irrigation 
mter. I’o wards the provision of working capital for cultivation, something 
as been done liy the co-operative movement, initiated and fostered through- 
ut hy Government action, and far more may be hoped from it in the future. 
Jut the no less urgent necessity of relieving the ryot from the enormous load 
of debt, wdth Avhich he has been burdened hy the •dearness of agricultural 
capital, the necessity of meeting periodic demands for rent, and his social habits, 
has hitherto been met only to a vejy small extent by co-operative organisation. 

7. It is impossible to pass from this brief sketch of the agricultural position 
without some allusion to the rise in the rate of w'ages and the growing scarcity 
of labour in most parts of the country. The rise in the cost of labour is 
due mainly to the increased demand, but in some places to the decline in the 
labouring population consequent on the ravages of plague during the past twenty 
years and on famine in the last decade of the nineteenth century, although 
we do not forget that the population as a whole increased by some twenty 
millions between 1901 and 1911. This period of distress was followed by a 
sequence of more favourable seasons combined with higher world-prices. This 
prosperity in its turn led to greater expenditure by Government, railway com- 
panies, and private cnterpris(*, necessitating increased employment. Simul- 
taneously, ihe increase in world-prices, which became effective in India owing 
to the rapid extension of communications, brought the cultivator more mon^, 
and the consequent rise in the cost of living furnished an additional argument 
to the labourer in his claim for higher wages. This rise tells heavily on those 
sections of the population which are not benefited hy the increased agricultural 
and industrial production, and has accentuated the tondenejf of the village 
artisan to migrate to the towns, where better pay is obtainable. 

8. The export trade from country districts generally suffers from the 
existence of an undue number of middlemen, who intercept a large share of the 
profits. The reasons for this are various. In the first place, it must be remem- 
bered that a great number of Indian cultivators are indebted to a class of 
traders who not only lend money, but lend, purchase, and sell grain, and sell 
such articles as cloth, salt, and oil to small consumers. The position of a peasant 
farmer^ with grain, seeds, or cotton to sell, and at the same time heavily indebted 
to his only possible purchaser, effectually prevents him from obtaining a fair 
market price for his crop. Even where the ‘farmer is not burdened by debt, his 
business with the dealer is still very often on a per contra basis, his purdiases 
and sales being alike reckoned in cash in the dealer’s books, at a rate whidi 
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is not always known to the customer at the time. The farmer, owing partly co 
poverty and partly -to the extreme subdivision of land, is very often a producer 
on so small a scale that it is practically impossible for him to take his crop to 
the larger markets, where he can sell at current market rates to the agents of 
the bigger firms. This is especially the case in Bengal, Bihar and Orissa, and 
the United Provinces. Here most of the articles of export are puiohasofl from 
local dealers by the exporting agencies. The larger markets arc usually fre- 
quented by an unnecessary number of brokers and touts ; and there are almost 
always one or more intermediaries between the purchaser who moves the grain 
to the point of consumption or export, and the producer or other person who 
actually brings the croj) into the market. The marktjt rules and organisation do 
not usually provide means for pro-venting or punishing fraudulent trade methods ; 
while the multiplicity of the local weights and measures, and, in many cases, it 
must bo added, the natural desire of Ihc seller not b) be the only por.son 
defrauded, contribute still furiher to an undesirable state of affairs. Complaints 
are frequent, but all parties accept what appears to them the inevitable. But, 
where a better organisation lias been established, the ryots tboroiigbly appreciate 
the benefit. A better market system, co-operative selling, and education are the 
mo.st promising remedies. 


Effect of Imports. 

9. Such are some of the far-reaching effects on couniry life of Ihc increased 
flow of exports from India. The greater number and A\aviot.v of imports hav o 
n 'SO bad their influence, tliou^h in a less marked degree. Vo.ssols and imple- 
ments of iron, brass, and copper are now commonly used in the villages, and their 
])rioe is within the I’oach of almost all classes. Betty articles of domestic use 
or personal ornament, sucli as scissors, mirrors, bangles, and the thousand and 
.one cheap and glittering trifles with which tjie rural huckster decks his stall, 
have poured in from abroad. Drugs and patimt medicines of all kinds. Indian 
and foreign, command a read^ sale. Sewing machines are found nearly every- 
where, and bicycles are in ever-increasing demand. 

The effect on small industries in India has been considerable, but has not 
always been in the same direction. The import of bi'ass sheets, for example, has 
reduced the demand for the services of the brass founder, Ivut has greatly 
extended the business of the maker of brass hollow-ware. Cheaper iron 
obtainable in convenient sections has helped the cultivator to buy more and 
better carts, and has diminished the cost of many of his indigenous implements. 
The position of the village artisans is changing. The tendency is for them to 
lose their status as village servants, paid by the dues of the village community, 
nnd to become more and more ordinary artisans, who compete freely among 
themselves for. custom; iu some cases, notably tliat of the village leatlier 
worker, they are disappearing under the competition of organised industries. 
The influx of mill-made piece-goods, not only of foreign, but of Indian manu- 
facture, had before the war cheapened the price of cloth in comparison with 
nther commodities and bad enormously extended its use by the poorer classes, 
hut had, at the same time, prejudicially affected the communities of weavers 
scattered over the country in the towns and larger villages. In India a far 
greater degree of resistance has been offered by the hand loom to the aggres- 
sions of the factory than in England. This is attributable to tho great 
number of specialised types of cloth of which slow-moving Indian custom 
decrees the use ; to the fact that the demand for many of these is on so small 
a scale, while the types themselves are so special, as to render it difficult for the 
poV«r loom to produce them at a profit ; to the faithfulness of the weavers as 
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a caste of their hereditary trade, and their unwillingness, especially in the- 
smaller towns, to take up factory work ; and to a less extent, to the money 
locked u]), on a vicious system it is true, in the financing of the weaver by his 
patron and incubus, the money-lending cloth merchant. 


Standard of effect of the use of imported and factory-made articles on the- 

oomloit affected standard of comfort of the rural population has been, however, generally small, 
by imports. The poverty of the Indian peasant precludes most novel forms of expenditure, 
while lack of education and the prescriptions of custom make him slow to* 
accept any ii\novations in his food or clothing, or in the habits' of his daily 
life. But the enormously extended use of cotton cloth, especially of the finer 
counts, of woollen clothing, the introduction of kerosene oil, matches, collapsible 
umbrellas, and of better and cheaper cutlery and soap, have; added appreciably 
to the comfort of the people. 

The increase of exports and imports has facilitated the provision of 
funds for communications. The existence of these communications has itself 


had an educative effect on the people, has gradually helped to render labour 
more fluid and incidentally more costly, and has added to the sense of political 
unity among the more educated classes. 


This rough sketch may servo to illustrate the effect of modern industrial 
and commercial development on the rural areas which furnish most of the^aw 
material of Indian trade and industry and, so far, almost all the markets for 
the latter; and we may now turn to a study of some of the principal centres 
of industry where its progress is most readily discernible. 



12 


CHAPTER IL 

SOME INDUSTRIAL CENTRES AND DISTRICTS. 

¥ 

11. The great dissimilarities of soil and climate and the diverse causes Divwiity ol 
which have affected the development of the various parts of India are responsible 

for wide and striking inequalities of economic conditions. The stony, arid Tn«uit ® 

Deccan uplands, where the precarious rainfall will scarcely allow the thrifty 
Haratha farmer to hope for a good harvest even in one year out of two, afford 
-a marked contrast to the rich alluvial plains of Bengal, a land that has 
little to fear from the seasons bat occasional floods. The canal zones of the 
Punjab, with their secure crops of wheat and oil seeds, are intermixed with the 
desert plains of the barh, that yield hardly more than a scanty pasturage for 
camels or cattle. Only a very few miles away from large and prosperous ports 
or busy mining districts are wide stretches of junsle or sandy deserts. A mere 
general outline of the economic position in India would be of no value for the 
purposes of this report, while to delineate the whole picture in detail would be 
impracticable. The most convenient way of presenting the commercial and 
industrial conditions of the country, as a basis for our proposals, is by a 
description of selected areas or centres as specimens of economic development, 
in which the factors with which we have to deal appear in varying circum- 
stances and degrees. J’rominent among these are the great cities of Bombay 
and Calcutta ; up-country manufacturing towns like Cawnpore ; distributing 
markets like Delhi ; the cotton and jute tracts, where machinery and markets 
have been gradually called into existence to deal with important commercial 
nrops ; the railway workshops ; and tlio coal and iron districts of Bengal and 
Bihar. These are alike characterised, in a greater or less degree, by the 
presence of large traders and leaders of organised industry, accustomed to buy 
and sell or to manufacture on a wholesale scale and in close touch with the 
■conditions of world markets and world industries ; of aggregations of capital ; 
of groups of factories and bodies of semi-skilled or unskilled labourers, who have 
migrated thither, temporarily or permanently, from distant places, leaving the 
homes and small farms which they often still possess to the care of their 
families or relatives ; and of larger or smaller engineering works, which have 
sprung up to supply the needs of organised industries and require the services 
■of skilled mechanical engineers and artisans. 

12. A characteristic feature of organised industry and commerce in all the The large agtmy 
•chief Indian centres is the presence of the large agency fl.rm8, which, except in 

the case of Bombay, are mainly European. In addition to participating in the 
export and import trade, they finance and manage industrial ventures all 
■over the country and often have several branches in the large towns. The 
importance of these agency houses may be gauged from the fact that they 
•control the majority of the cotton, jute and other mills, as well as of the tea 
gardens and the coal mines. This system originated and has still continued 
owing to the ability of these houses to furnish financial help to industries ; it 
also owes its existence to some extent to the difficulty, in the case of companies 
•under European control, of finding among the relatively small class of leading 
men of business available in India directors, especially managing directors, 
who will remain in the country long enough to guarantee the continuous 
supervision requisite for the successful conduct of such businesses. An agency 
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firm as a rule comprises several partners, some of wl&m are taking their tunr 
of duty in India, while the others attend to the fi.rm*8 affairs in London or 
elsewhere. There is no doubt but that the system is in many ways well adapted 
to present conditions in India, and has a far greater list of successes to its 
credit than can be shown by ordinary company management under individual 
managing directors. We are much impressed by the strong evidence of the high 
financial prestige possessed by the better-class agency firms, and of the readiness 
of the investing public to follow their lead, a position only reached, we 
recognise, by a policy, extending over many years, of efficient management, 
cautious finance and watchful attention to the interests of client enterprises. 
Nevertheless, they have not escaped criticism as being unduly conservative in 
their methods of business and as exhibiting undue reluctance to embark on 
new ventures. They have been cliargcd with lack of enter]:)ri 80 and an unwil- 
lingness to follow up lines of dovolojjinont naturally proceeding from the 
expansion of operations in their ou’n specialised industries. In other words, they 
have been inclined to dcvclo 2 )(' commerce rather than industries, and have thus 
been at times less hel 2 )ful tliuu might have been the case, ill clearing the Avay 
for continuous industrial jirogrcss. 

In recent years, however, a new s])irit has arisen, evoked by the genius of 
a few men Avho have boldly faced the industiial needs of India and have not 
been deterred by the large scale on Avhieh it is necessary to start operations. 
They have instituted such thorough ])rciiminary enquiries that they have been 
able to accept the conclusions reached iiitli confidence and, when these wore 
favourable, to act upon tlicm. The success which they have achieved as a 
result of the scientific methods adopted has encouraged others to similar 
efforts, and these have been further stimulated by the war, Avhich has clearly 
demonstrated the vital necessity for industrial development and has, tem- 
porarily at least, lessened foreign competition. 


He Juts 
iadosliy. 


Calcutta. 

13. The largo centres are not numerous, and are of such importance to the 
surrounding districts and so decidedly differentiated from them as to warrant 
a more detailed and individual description. 

Calcutta, in spite of the position and consequent expense of the port, 120 
miles from the open sea and on a dangerous river, has immense natural advan- 
tages in its situation on the estuary of the mighty river system which traverses 
the fertile and populous plains of Bengal, and in the fact that it is the 
undisputed centre of the great jute, tea and coal industries. 

14. Jute was apparently first shipped from Bengal in 1796 by officers of 
the East India Company seeking an Indian substitute for hemp, but it was not 
until 40 years later that i)uro jute yarn was made and sold in Dundee. Subse- 
quent exports of the raAv material grew rapidly, especially during the Crimean 
and the American Civil wars, when supplies <)f Bussian. tiax and hemp and of 
American cotton respectively were cut off from the European markets, until 
in 1908-09 they totalled 893,965 tons ; thereafter they have shown some 
tendency to decrease. In Bengal tfie hand-loom industry assumed consi- 
derable proportions in the first half of the 19th century, and, as late as 1850, 
the value of the manufactures exported exceeded that of the raw jute ; hut it 

, was not until 1855 that the first machine-spinning mill was erected at Rishra 
near Serampore, followed after four years by the first power-loom factory 
at Barnagore just outside Calcutta. In 1881, 6,000 power looms were at work- 
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in Bengal; in 1891,8,000; in 1901, 16,000; and in 1911, 88,000 in 69' mills, 
while the latest figures available (1916-171 show 71 mills running with 89,404i 
looms and employing 260,199 persons. The paid-up capital of these concerns, 
including debentures but excluding reserves, amounts to 13J orores of rupees and 
million pounds sterling ; and the mills now manufacture over 1,000,000 tons 
of the raw material annually. Jute manufactures exported in 1913-14* reached 
a total value of 28J crores of rupees for all India, while in the same year 
exports of raw and manufactured jute together were valued at 59 crores, or 
almost 25 per cent, of the total exports of Indian merchandise. Including 
India’s internal consumption of jute manufactures, the annual average value of 
the jute trade to Bengal has been computed at 60 crores of rupees, or 
£40,000,000 sterling at the pre-war rate of exchange. The association of the 
Calcutta jute industry with the oast coast of Scotland has throughout remained 
intimate. The majority of the European staffs are of Dundee extraction, and 
most of the experts' in the managing firms are Scottish. A few jute mills are 
driven by electric power generated from coal, and the plant is usually of an 
up-to-date type and maintained at a level of efficiency which is relatively high 
for India. The average jute mill is generally, it must bo remembered, on a 
larger scale than the average cotton mill. 

15. The mills draw their labour mainly from Bihar and Orissa, the United Ijabout in the 
Provinces, the northern districts of Madras, and Bengal. The Bengali is ndU*- 
taking a smaller and smaller share in the openings for manual labour created 
by the mills. Some interesting proofs of this tendency are cited in a note 
placed before us in Calcutta, from which we take the following particulars. In 
a Government report on labour in Bengal (190G), it is stated that 20 years 
earlier all the hands in jute mills were Bengalis, but that at the date of the 
report two-thirds of them were' immigrants. At the present time about 90 per 
cent, of the labour is imported. A census was taken in 1902 by the managing 
agents of four mills in Garulia, Bhadreswar and Titaghur. Another census 
Was taken by the same managing agents in the same areas in 1916, the mills 
having meantime increased to seven. The result show^ed 28 per cent, of 
Bengali workers in 1902, and 10 per cent, only in 1916. The shortage had 
been supplied from the Northern Circars. It is significant that there were 
350,000 more immigrants in 1911 than in 1901 in Calcutta, the 24-ParganaB , 

Howrah and Hooghly. In the 24-Pargana8 in particular, the number of 
immigrants had increased by 176,000, or nearly 80 per cent. 

The mill workers are in almost all cases recruited by and employed under 
a class of men known as sardars, usually themselves of similar origin to the 
labour they supply. Some mill-owners complained to us of this system, which 
is an obstacle to progressive manageinent, and does not conduce to industrial 
peace ; but tbey professed their inability to alter matter. The labourers live 
as a rule in i^^t are known as bmtis, collections of huts in the neighbourhood 
of the mills, which are neither owned nor leased as a rule by the mill manage- 
ment, but are often the property of the sardara. This last is an eminently 
undesirable practice. In these bmtis the workers are poorly housed among 
surroundings usually insanitary and unpleasant, though praiseworthy efforts 
to improve matters have been and are being made on an increasingly large 
scale by mill-owners, who have erected dwellings on or near the mill premises 
for a proportion of their labourers. Ijie latter are ready enough to avail 
themselves of the accommodation provided. The position of mill labour in 
general and the housing question in particular, form the subject of Chapter 

* Wd have taken the latest figoree arailable, exioept in cases where obviously the figures are seriously affected 
by war oondltions; exports and Imporsst and m some cases railway transport* 
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fi&are taken by 
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i«te industry. 


Snsiiieeiing 
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XVI» Specimen wages of jute-mill operatives in June 1918 are exhibited in 
the statement below. The figures are in rppees per mensem : — 

Carders. Bovere. Spinners. Shifters. WinderB. 

9 la 14i 11 18 

Beamers. Weavers. Mistriee. Coolies. 

2a 27 80 13 

Wages are paid weekly, one week in arrears. 

Mill-owners complain of the unwillingness of their labourers to respond to the 
stimulus of higher wages ; the latter do not as a rule increase their oytput 
when engaged on piece-work, but merely work fewer days in the week. The 
reasons for this were investigated in some detail by us. We have little doubt 
but that the long hours passed in the uncongenial, if not unhealthy, surround- 
ings of a factory, from which the labourer returns at night to a dirty, crowded 
and insanitary hovel, where his only relaxations are found in the liquor shop 
and the bazaar, are most unattractive to a man accustome^to rural life, and it 
is only the congestion existing in Jiis native district and the desire to earn 
higher wages for a time, that lead him to submit to such conditions. The mill 
workers of Bombay and Calcutta do not for the most part remain permanently 
at the mills, but return after a longer or shorter period to their native villages^ 
though they eventually drift back iu many cases to the mills. This practice 
affords a much needed change from the conditions under which the labour force 
lives and works, conditions which can never create a skilled and steady class of 
operatives. The labourers are, moreover, almost entirely uneducated ; the 
facilities for the education of their children in the villages from which they 
come are, it is believed, quite inadequate ; wliilst in the neighbourhood of the 
mills, for children who are taking their share in mill labour, they exist only in 
the few cases where they have been provided by enlightened omployers. 
More will be said in a later chapter regarding the problem of the education 
of juvenile factory workers; it is sufficient here to point out that, without 
education, a standard of comfort that will respond to the stimulus of decent 
housing and lead to a desire for increased earnings is not likely to be attained. 

16. It is a noteworthy fact that Bengali, or indeed Indian, capitalists have 
taken very little part, otherwise than as mere investors, in the starting, and 
none at all in the management of jute mills. The step from trading in and 
financing cotton to its actual manufacture was readily taken, with the help of 
English textile experts, in Bombay, where the weaving of the local staple by 
band was a prominent industry before the import of mill-made goods. 
Similarly in Bengal the weaving of jute fabrics was an important industry in 
the ^rst half of the last century and, until very recently, the initial collection 
and finance of jute were maiiily in Bengali hands ; but in Calcutta the Bengali 
merchant, who had settled there to take his share in general trade, was 
apparently unable to pass on from that stage to manufacture and, even in his 
commercial business up country, he is yielding ground to the more enter- 
prising Marwari trader from Rajputana. 

There is another reason which may perhaps have contributed to this failure 
on the part of the Bengali to take advantage of bis position. British capital 
and expert skill have been freely poured into the Calcutta jute industry 
owing to the advantages of its location, while, for almost 40 years past, the 
industry in the XJnited Kingdom ^has stood still, in point at least of the 
quantity of jute consumed. 

17. The existence of jute mills, of tea and jute cultivation in Assam and 
Bengal, of, busy river tri^c and a great port, and the neighbourhood, in more 
recent years, of coal mines, have led to the establishment of engineering firms, 
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some of considerdble sise, in or near Calcutta, the n^ber of which in 1Q15 was 
stated to be 27, with 12,000 employ^. 

There are also in and round Calcutta rarious miscellaneous factories, the 
most important being the flour and paper mills, the labour supply of which 
is recruited and organised on the same basis as that of the jute mills. A 
noteworthy feature of Calcutta industrial life, which has become much more 
prominent in recent years, is the number of small organised industries recently 
taken up by Indians, such as tanning, pottery and pencil making ; also the 
many small power factories for oil milling and rice husking owned by them. 

The rapid increase in the number of these latter leads to the belief that they earn 
a profit, though the condition of their plant usually leaves a good deal to be 
desired in point of efficiency. 

18. The sea trade of Calcutta in normal times is carried by certain S«a-boraa ndi 
regular lines, and by a number of tramp steamers and a few sailing ships. Tlie hdand trada, 
number of vessels entered and cleared from the port of Calcutta in the year 
1913-14 was 999, of 3,077,199 tons burden. The figures for imports and exports 
of private merchandise in the same year were (in thousands of rupees) : — 



Chief heads. 

V alne. 


Cotton manufactures ...... 

28,^7,14 


Twist and jam ..... 

95,44 

Cfi 

Metals and ores ....... 

9,06,17 


Sugar ......... 

0,46,78 

B 

Machinery and mill work ..... 

.'5,20,64 


Oils ......... 

2,05,06 


Hardware ....... 

1.42,.31 


Total under all heads ...... 

74,49,52 


Chief heads. • 

Value. 


Jute manufactures 

28,20,24 


Jute^ raw 

28,03,44 

CO 

1 

Tea ..... ... 

10,65,75 

H 

Hides and shins .•••••. 

8,47,59 


Grain, pulse and flour 

6,85,60 


Seeds .»•••• •• 

3,59,07 


Total under all heads ...... 

98,50,27 


A vast amount of traffic passes down the Hooghly by river steamer and 
country boat : the two principal river steamship companies own 204 steamers 
and 313 flats. The total merchandise thus brought into Calcutta in 1913-14 
was 1,126,000 tons, the leading lines of goods being raw jute 334,000 tons, 
gunnies 188,000 tons, and rice and paddy 198,000 tons. The Eastern Bengal 
and the Assam Bengal Railways share with the river craft the trade of the 
fertile and densely populated jute and rice districts of northern and eastern 
Bengal. The Bengal-Nagpur Railway traffic consists mostly of coal and 
of seeds and food-grains from Orissa and the Central Provinces. The East 
Indian Railway, which is the largest system of the three that terminate in 
Calcutta, imports food-grains and seeds from northern India and south Bihar, 
and handles the bulk of the coal traffic. The total volume of the rail-borne 
trade of Cakutla in 1918-14 reached 10,389,000 tons, of which imports amounted 
to 8,606,000 and exports to 1,784,000 tons. , 

A large share of this trade is in the hands of a class of Indian, mainly 
Marwaii, merchants, who as a rule have not hitherto directly handled oversea 
imports (except piece-goods, cheap iron and galvanised sheeting) or exports, 
but have earned on their trade in import and export goods through European 
houses. These latter export country produce and manufactures, the greater 
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proportion of which is, however, in the case of the largest firms, purchased by 
their own agents up country, and import piece-goods, metals, machinery, sugar, 
etc. The export trade here, as in other large Indian ports, is financed by the 
exchange banks, who purchase the bills which exporters draw on consignees or 
their bankers or agents in other countries, and to a certain extent by large 
importers direct. 


Bombay* 

buds and 19. The city of Bombay owes its origin to its geographical position and 

iNHumiiDioatioiu. to its magnificent harbour, which gradually became a collecting centre for other 
ports on the west coast and for the relatively small strip of land between the 
Ghats and the sea. During the closing years of the Maratha power, the 
contrast afforded by the peace and security of Bombay with tha disturbed 
Deccan was responsible for a great addition to the wealth and population of the 
city. The introduction of a more settled rule in the country above the Ghats 
was almost immediately followed by the making of a road over the Bhor Ghat 
to Poona. Prom that time progress in communications between Bombay and 
the country to the north and east has been continuous ; and it is now connected 
with Gujerat and northern India by the Bombay, Baroda and Central India 
Railway, and with the Deccan, Central India, the Gangetic plain, Calcutta and 
Madras by the Great Indian Peninsula Railway. Bombay thus receives a 
largo quantity of country products of all kinds, of which by far the most 
important is cotton ; it Jacks the advantages which Calcutta possesses in its 
proximity to the coal fields and in the river system of Bengal, though its 
harbour opens directly on the sea and affords greater possibilities of improve- 
ment, of which full advantage is being taken. The traffic in and out of 
Bombay over the railways in 1913-14 was (in thousands of tons) - 

Inward ........ 3,230 

Outward ....... 1,6+2 


ni 0 cotton 


Amongst the principal items were (in thousands of tons) : — 


I mpnrtB. 

Raw cotton . . . . .52(1 

Oil seeds ..... 904 

Wheat and flour . 324 


Exports. 

Cotton manufactures . . .98 

Metals and machinery . . .229 

Sugar ...... 155 


20. The principal industry of Bombay is the spinning and weaving of 
cotton, of which, however, it possesses by no means the monopoly which 
Calcutta can claim in the case of jute manufacture. iVn account of the origin 
of the Bombay cotton industry will he found in Chapter VII. In the year 
1916 there were 266 mills in India, containing 6,889,877 spindles and 110,268 
looms and employing an average number of 274,361 hands daily ; of these 
Bombay itself possessed 86 mills, 2, 984, .575 spindles and 53,205 looms, and 
the persons employed numbered 118,303. Cotton spinning and weaving, 
though India’s share in the industry is mainly confined to the lower counts, 
require finer manipulation than the process of jute manufacture, and demand 
more skill on the jpart of the operatives. Though the first Indian cotton mill 
was opened in Calcutta and other attempts have been made since to establish 
a cotton industry there, these, with few exceptions, have been far from success- 
ful. Calcutta is no doubt less favourably situated in respect of the cotton tracts 
generally than Bombay, although mu<i of the cotton consumed by the latter 
reaches it from places as distant as those from which Calcutta draws its 
supplies, while Bombay is at a disadvantage in respect of fuel, a deficiency 
now to some extent supplemented by water power. 
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21, The Bombay mill operative, whether owing to his training or not, is Labour la the 
more skilful and intelligent than the Bihari immigrant into Calcutta, though 
probably no better educated, while he is more toleranj; of uncomfortable 
surroundings than the Bengali labourers, who possess a relatively high degree 
of intelligence. The wages of mill labour are higher in Bombay than in 
Calcutta and have been raised appreciably since 1914. Sample rates, including 
a war bonus, for Bombay in the year 1918 were (in rupees and annas per 
mensem) : — 




Es. 

As. 

Drawer (cardroom) 

• • • 

2.3 

6 

Eeeler 

• • « 

17 

4 

Warper 
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Although wages are higher in Bombay, local conditions, so far as they affect 
the housing of labour, are more difficult in the island of Bombay than round 
Calcutta, The Calcutta mills are spread out over a long stretch of land on both 
banks of the river, and the labourers live, as we have seen, in bustis, or collec- 
tions of single-storeyed huts. Owing to the lack of space in Bombay, the mill 
hands live in ohawls, buildings several storeys high divided into a number of 
single-room units, which are too often overcrowded. This congestion has 
intensified the effects of plague, an ever-recurring factor in the problem of the 
industrial labour supply. 

The labourers consist mostly of Marathas from the Deccan and Konkau, 
a small section of Konkani Mahomedans and Julhais (the Mahomedan 
weaver caste), with a few men from Central India. The first two classes are 
usually cultivators of holdings too small to afford them a subsistence, and 
heavily indebted to the village money-lender. This habit of indebtedness 
adheres to them in Bombay, where they, in common with other mill hands, are 
usually deeply in the books of petty money-lenders. The few mill hands from 
Central India and the Julhais are far more careful with their money and work 
harder. The former indeed are rarely in debt and occasionally even lend to 
their weaker brethren. There is more specialisation in different departments of 
the mill by workers of particular castes or origin than in Calcutta. The mill 
hands are recruited by and employed through a class of men known as jobbers, 
and are paid monthly, one month in arrears. 

These remarks do not apply to the handling of goods for export and 
import, and the work at the docks, which require labourers of a different type. 

22. Among the main industries of Bombay, other than the cotton mills, other 
are the engineering shops, which have sprung up here for the same reasons as 
at Calcutta, though they are less extensive and numerous. The more important 
concerns numbered 12 in the year 1915, the largest of which employed over 
800 hands. There were in addition two silk mills, four flour mills, and a 
oonsiderable group of tanneries producing half-tanned leather, with one large 
tannery and leather factory employing about 500 hands. 

The disadvantage under which Bombay for so long laboured, owing to its 
distance from the coal fields, has recently been largely reduced by the facilities 
which the proximity of the Western Ghats affords for the generation of hydro- 
electric power. This has been utilised by the enterprise of a great Bombay 
firm, whose hydro-electric works at Lonavla produce 42,000 horse power 
and deliver it at a charge of •>5 annas per unit, where motors are supplied by 
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the mills, and ’65 annas, where they are found by the hydro-electric com- 
pany. Other schemes on an even laarger scale are under oonstruotion and in 
contemplation. 

23. The sea trade of Bombay, in addition to ordinary , country producer 
consists mainly of the export of raw cotton and of locally manufactured yarn 
and piece-goods, and the import of foreign piece-goods and yarn, sugar, metals, 
macWery and miscellaneous articles. The figures of imports ipto and exports 
from Bombay by sea iu 1913-14 under the leading heads for trade were as 
under (in thousands of rupees) : — 


u 

■e 

a 

a 


I 

X 


Chief heads. Valae. 

Cotton manufactures ....... 16,61,60 

Cotton twist and yarn ....... 1,49,58 

Silk manufactures and yarn ...... 2,26,05 

Wool manufactures and yarn ...... 1,62,89 

Metals and ores ........ 7,16,69 

Machinery and mill work ...... 3,08,88 

Hardware 1,32,02 

Sugar 8,83,78 

Oils 1,34,85 

Total under all heads ....... 94,18,99 


Chief headfle « W alue 

Cotton, raw ......... 29,70,81 

.Seeds .......... 12,54,98 

Cotton twist and yarn ....... 9,21,00 

Cotton manufactures ....... 1,17,90 

Metals and ores ........ 1,10,21 

Total under all heads . ..... 74,46,89 

* 


The railway connection with the docks was imtil recently very incon- 
venient, necessitating a double handling of goods ; and the transport of cotton 
by carts to the Cotton Green at Oolaba and back again to the mills or dooka 
adds to the cost and congests the streets. Matters will be much improved 
yhen the new scheme for direct connection between the railways and docks, 
involving the construction of extensive storage accommodation and the 
transfer of the Cotton Green to the neighbourhood of the docks, has been 
completed. 

The principal shipping lines are much the same as those of Calcutta ; in 
addition, there are the pilgrim traffic to the Hedjaz and trade to the Persian 
Gulf, in which Indian firms share largely. The coasting trade with Karachi, 
Kathiawar, the Malabar coast and Goa is of some importance. Indian-built 
sailing craft participate in this and also visit the Persian Gulf and tlio coasts 
of Arabia and East Africa. In the year 1913-14 the number of sbip.s entered 
and cleared from the port of Bombay was 1,636, with a tonnage of 3,837,111. 

24. The trade of Bombay is shared by Europeans, Pafsees, Bhatias, 
Khojas and Banias. It is financed by hanking agencies similar to those in 
Calcutta, branches of the same banks being, with few exceptions, found in 
both cities. The mills obtain a certain proportion of their finance in the form 
of deposits from the public. Bombay as a financial centre has been and is still 
prone to speculation, and the movements of the cotton market and of stocks and 
shares are always active and sometimes violent. There are, as in Calcutta, a 
number of firms and individuals doing exceedingly remunerative business as 
brokers in articles of nicrchandise, insurance, freight and exchange, as well as 
in stocks and shares. 
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The most noteworthy difference between the two cities is the large share 
taken by Indian merchants in the trade and industry of Bombay, a subject 
which is, treated in greater detail in Ohapter YII. Indians predominate in the 
share market, as mill-owners, and as importers of and dealers in country 
produce and cotton brought into Bombay from the rest of India. The foreign 
export and import trade is, however, still mainly in European hands, though a 
certain number of ships are owned by Indian firms, and Indians are also active 
in the freight market. The Indian element in banking -is much stronger in 
Bombay than elsewhere ; there are several banks with Indian directors ; 
and they are also found on the Board of the Presidency Bank. 


The Bengal Coal Field. 

25. The coal folds of Bengal and Bihar include all the principal coal 
mines of India, the remainder being situated in Assam, the Central Provinces, 
the Hyderabad and Bewah States, the Punjab, Baluchistan and the State of 
Bikaner. The raisings in the Baniganj, Jharia and Giridih coal areas, which 
may conveniently be described as the Bengal coal field, were in the calendar 
year 1917, 16,563,990 tons, out of a total output for the whole of India of 
18,121,918 tons. The movements from the Bengal coal field were in 1914, 
when trade and industry were still flowing in their ordinary channels, to 
Calcutta 6,353,844 tons, to Bombay 535,806 tons, and to the United Provinces 
1,253,068 tons. The importance of this area to the industries of India is clear 
from the above figures. 

The proportion of tjie total output of coal consumed by railways has 
remained almost unchanged for a number of years past and, since 1907, has not 
been higher than 33 or lower than 28 per cent. A more-accurate census of coal 
consumption than in previous years was attempted in 1916. Though these 
figures were largely affected by the war, it is of interest to notice that 33‘6 per 
cent, of the output was taken for railways, 16 7 for bunkers, 5’6 for jute and 
6*5 for cotton mills, 5*1 for iron and brass foundries and engineering work- 
shops, and 3 6 for inland steamers. Other heads are comparatively small, but 
no less than 12’6 per cent, was consumed at the collieries or wasted, and a 
similar quantity was taken up for use in small industries or for domestic 
consumption, almost entirely the former. 

The Bengal coal field in 1917 was worked by 153 joint-stock com- 
panies, of which the paid-up capitalisation in shares and debentures was Rs. 672 
lakhs. There were in addition many mines owned privately by syndicates and 
individuals. 

26. Coal was first mined in Raniganj for other than local requirements 0t 

in 1864 when the East Indian Railway entered the Bengal coal field. The working, 
industry is at the present lime by no means entirely in the hands of Europeans, 
though th^ are responsible for the working of most of the largest and best 
developed mines. The majority of Indian enterprises consist of small pits or 
inclines ; where they possess pumps or winding gear, these are usually worked 

by small engines with vertical boilers. Such concerns are readily ^closed 
down if prices fall too low, and are as readily started again when the 
market improves. The technical development, however, which has been 
attained by the better-class mines, is a striking feature of the Bengal coal field 
and one of its main points of interest to students of the organised industries of 
India. A number of mines are now electrically operated, and two groups at least 
are provided with central electric generating stations, while considerable further 
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developments in this direction Skre oontemplated« Sandpaoking to prevent 
subsidence is now practised in some collieries. Mechanical screening is largel^ji 
in use ; aerial ropeways are working in several places ; and the difficulties 
caused by the locking up of coal under the numerous railway sidings that 
traverse the various fields will, it is hoped, be solved satisfactorily before long. 
Coke is produced in all parts of the area, especially the so-called soft coke, 
about 500,000 tons of which are made per annum, as a rule by the smaller 
proprietors, by burning low-grade coal in heaps in the open air. Coke is also 
largely made by the wasteful process of burning in open- top rectangular kilns. 
The first by-product coke ovens were started at Giridih. There are now several 
other such installations on the field, producing coal tar and sulphate ol 
ammonia, the latter with the help of imported sulphur. There are in addition 
a quantity of non-by-product patent ovens. It may be noted in passing that' a 
coke, whicli will readily ignite and can be used in the Indian domestic 
fireplace, is urgently needcd, and might, if a suitable cheap type of fireplace 
be also introduced, lead to a sensible decrease in the amount of cattle dung used 
as fuel, at any rate in the districts surrounding the coal fields. / 

The coal royalty owners are the local zemindars who under the Permanent 
Settlement are the owners of mineral rights. They are at present a class of 
mere rent chargors who take little interest in the working of their property, 
althougli great waste occurs, especially in the mines managed by the smaller 
interests. 

The so-called first-class coal of the Bengal field rarely contains less than 
about 12 per cent, of ash, but it generally forms a strong coke suitable for blast 
furnace work, and any serious development of the metallurgical industries in this 
region will probably result, and that before long, in a relatively heavy attack 
on the visible -resources. 'J’ho question of encouraging and even compelling 
economy in mining and coking will soon be • forced on the attention of the 
authorities. 

27. The labour on the mines is jaartly drawn from neighbouring villages, 
partly from the more distant areas of Cliota Nagpur. The average daily number 
of labourers employed in the Bengal coal field in 1916 was 135,093 ; the average 
daily wage per head was 7*6 annas ; and the annual raisings per head of labour 
employed below ground were 169*4 tons.* The supply of labour is at present 
insufficient and intermittent ; and is liable to be seriously affected by a good 
harvest or by an outbreak of epidemic disease, to some forms of which the coal 
fields have in the past been liable. Only a small proportion of the workers 
except in the case of one or two old-established concerns, reside permanently 
at the mines. The rest are usually small cultivators or agricultural labourers, 
who return to their villages for the cultivation and harvesting of their crops. 
But a new generation of workers is growing up, which can be induced to 
settle down as resident labour near the mines, especially if suitable accommoda- 
tion be provided. Though constant efforts are being made to arrive at the ideal 
workman’s dwelling, finality is far from having been reached, and changes of 
type are still frequent. The worker himself undoubtedly prefers separate huts, 
if possible with a small plot of garden ground. The objection to this is, of 
course, the expense involved, and the only area in whicli we saw separate huts 
provided on a large scale for organised labour was the Mysore gold field. 

28. The Bengal Iron and Steel Company at Knlti - and the Tata Iron and 
Steel Company at Sakchi are most important industrial enterprises in close 
connection with the Bengal coal field. , 


*For lOl ludift. 
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The works of the Bengal Iron and Steel Oomj)any, unlike the Tata 
Company’s works, have grown up gradually. They were originally started in 
1875, but had a somewhat chequorod history, and did not come into the hands 
of the present. Company till about 1889. The poor quality of iron ore 
previously used was largely responsible for tho failure of the Company to make 
steel at a profit in 1905 and onwards, but the managing agents, after nearly 20 
years’ unremitting labour, have now put the concern on a paying basis, 
a result to which the discovery of a body of befttor-grado ore greatly 
contributed. 

Tho works have been extended and remodelled. TJiey contain four blast 
furnaces, each with a possible output of 80 tons of pig a day. About half 
tho coke required is made by the Company and the balance is purchased 
locally. 

The steam is generated in boilers fired by the waste gases from the furnaces. 

The output of pig iron, under normal conditions, is about 10,000 tons a month. 

Since November 1917, one furnace has been turning out from 1,200 to 1,600 
tons a month of ferro-manganese, which is exported to Europe and America for 
war purposes. Tho works contain a large foundry making pipes up to 12 
inches in diameter, bonds, columns, fencing sockets, pot sleepers and chairs, and 
are capable of producing castings up to 20 tons in weight. The Company 
employs about 10,000 men. 

29. The Tata Iron and Steel Company was formed in 1907 and commenced The Tata Iron 
active operations about five years later. It owns iron mines at Gurumasini and 

*' rtniYiDAfiv 

elsewhere in India ; limestone quarries at Panposh in tho Gangpur State and '' 
at Kbahsbabal ; magnesite deposits in the Mysore State; and nine largo coal 
mines, four of which arc located on the Jharia field and are now producing 
66,000 tons a month. The smelting plant consists of two large blast furnaces 
making approximately 360 tons of iron per day each, and throe more furnaces 
are in process of construction. Coke is at present supplied to those furnaces by 
180 non-recovery Coppee coke ovens, with a capacity of 7^ tons each. Tho now 
plant under construction consists of 200 IS-tom by-product recovery ovens, and 
a benzol recovery plant for the coke oven gases. The steel-making plant 
consists of four basic open-hearth furnaces of 50 tons capacity, two furnaces 
of 76 tons capacity and a seventh furnace in process of construction, while 
further extensions are now under way consisting of two 25-ton Bessemer con- 
verters, three electric furnaces, two 200-ton tilting furnaces and a mixer of 
1,300 tons capacity to receive the nfbltcn metal from the blast furnaces. 

The present steel capacity is nearly 17,000 tons per month. The rolling mills 
produce about 120,000 tons of rails and smaller sections yearly. Tho Govern- 
ment of India agreed, before tho works were started, to take 20,000 tons of 
steel rails a year for ten years from tho Company, provided they could be pro- 
duced of suitable quality and at a suitable price ; but, on account of the heavy 
demands in the eastern theatres of war, much larger quantities have been taken. 

The Company is now preparing to build a 90-inch plate mill. Arrangements 
for further extensions have also been made with a view to producing sheet steel 
plates and strips for the manufacture of tubes. Tho total developments now 
under contemplation will involve an expenditure of no less than 12^ erpres of 
rupees. 

About 13,000 men are now employed by the Company and 10,000 men by 
contractors engaged in extensions. The mines and quarries give employinoni to 
approximately 15,000 mbre. A town of 60,000 inluvbitants has sprung up at 
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Sakclii, the population of which, it is expected, will Be over 100,000 by the time 
the extensions are completed. Suitable residences for all classes of employes 
have been erected, including cooly lines for about 1,000 of the lowest-paid 
workmen. Two institutes, a primary school, an elementary technical school 
and a large hospital have also been provided by the Company, and a school 
for girls is now under consideration. 

30. In addition to the above, engineering works which cater for the public 
or for groups of mines arc springing up, like those at Kumardhubi near 
Barakar, where also fire-bricks, silica and magnesite bricks are now being 
manufactured for the iron and stool furnaces. Another important industry in 
this district is the largo pottery at Baniganj, where pipes, fire-bricks, etc., as 
well as certain kinds of pottery arc produced. 


The Deccan Cotton Tract. 

31. The throe most important crops requiring industrial treatment heforo 
transport, arc cotton, jute and tea. 

There are several parts of India where cotton is grown on a considerable 
scale, hut the largest continuous area is that covering the northern Deccan, 
Berar, and the western districts of the Central Provinces and of Central India, 
whore there are between six and seven million acres under cot ton, nearly 700 
gins and presses, and 35 spinning and Aveaving mills. The hulk of this cotton 
is exported to Bombay and Ahmedahad. When the railway began to servo 
these districts, at a time coinciding roughly with the cotton boom caused by 
the American War, most of the pioneer firms were European. Comparatively 
few, however, of the gins and presses are now in Eurojiean hands, most of those 
so owned being the property of certain large export firms. The rest belong to 
Indian firms dealing in cotton, with their headquarters in Bombay or Ahmed- 
abad, or to Marwari and other Indian traders carrying on business locally ; 
only a small part of the capital has heeu found, and an even smaller share in 
the management has l)oen taken by local capitalists or business men. The 
labour in the.se gins and presses is seasonal and unskilled ; btit the demand for it 
has appreciably raised the price of other local labour, and the need for field hands 
in the cotton-picking season tends to maintain it at a high loA'^el. Fitters and 
engineers are fairly numerous ; the former have usually been trained in railway 
Avorkshops or mills, and are, here as elsewhere, ready to seek their living in any 
part of India, wherever may ho their original homo ; the latter are either passed 
pupils of technical institutions, such as the Victoria Jubilee Technical Institute, 
Bombay, or have learned their work in local concerns. Mills are not numer- 
ous ; they are owned in some cases by local, in others by Bombay capitalists, 
and are operated by more or loss pcrnlanently resident labour. The crop is 
financed partly by branches of banks with their headquarters in Bombay, 
especially the Presidency Bank, and partly by Indian financiers and dealers 
who belong mostly to Bombay or other parts of India. The inhabitants of 
these districts generally show a higher degree of enterprise than the people of 
the adjoining non-cotton areas to the east. 

The above description will also apply fairly well to the cotton areas of tlie 
United Provinces, Gujerai, the Punjab and Madras ; except that in Madras the 
gins and presses are to a somewhat larger extent in the hands of European firms, 
and in all these cases, except that of Qujferat, the arrangements for marketing 
and financing are less highly organised. 
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The Jute Districts. 

32. The area under Jute AA^as 2, 729, 700* acres in 1917. Tlio quantiiy 
produced was 8,839,900* bales of 400 lbs. each. The centres where the largo 
buying agencies and the machinery for preparing the jute for export arc 
situated are loss numerous than in the case of the cotton tracts. Much jute 
is despatched to Calcutta unbaled, comparalively little diminution of weight 
being caused by the necessary cleaning and baling processes, while cotton is 
usually reduced about tAvo-thirds in weight by the removal of the seed. 

The middleman is far more prominent here than in the cotton trade, owing 
to the smaller size of the individual holdings and to the necessity for sorting, 
bulking and grading the insignificant parcels of jute brought in piecemeal by 
the growers, before sufficient quantities can be collected to attract the larger 
buyers. The fact that much of the transport is by water also has some effect on 
the nature of the trade. The main buyers up country and in Calcutta are tlio 
employes of European dealers or manufacturers, or of rich Marwaris. The 
market in Calcutta, both for local consumption and for export, is nearly, if not 
quite, as active and speculative as the cotton market in Bombay. The 
cultivation of jute has brought a large amount of Avealth into the eastern 
districts of Bengal ; the local population is intelligent and unusually well 
educated for India. It is strongly averse, however, from undertaking manual 
labour for hire, and the crop is, as wo have seen in the case of the Calcutta 
■mills, handled by an increasingly large proportion of immigrant labourers 
from Bihar and the eastern districts of the United Provinces. These earn the 
highest wages paid for unskilled labour in any part of rural India except 
the Punjab, rates of Ke. 1 and even more per diem being common in tho busy 
season. The mechanical operations for tho preparation of tho crop are far less 
extensive and elaborate than in the case of cotton ; artisans, engineers and 
labour of the I'actory type are, therefore, much less in evidence. 

The Tea Districts of Korth-East India. 

33. Tho position in the tea districts of Assam and northern Bengal is very Growth of ibe ie4 
different. The area covered by the crop is comparatively small, and it is grown industry. 

in otherwise undeveloped tracts; and though it is relatively valuable in 
proportion to its bulk and to the acreage on Avhich it is grown, its economic 
and agricultural importance is less than is tho case Avitli jute or cotton. 

It is generally accepted that the tea plant is indigenous in Assam, Avhere it is 
known to have existed in a wild state long before its cultivation and manu- 
facture were seriously attempted. The first steps in this direction, indeed, were 
taken not for the exploitation of tho Indian plant, but with a view to ex- 
periment with seed from China in different districts in India. And although 
at an early stage attention was prominently attracted to the existence of the 
plant in Upper Assam, for a number of years China seed was brought over 
regularly and' its cultivation was — unfortunately as experience proved — en- 
couraged in preference to that of the Assam plant. Tho first sample of .i\ssam- 
made tea was sent to England in 1838, but it was some years before tea culture 
iu India became a commercial success. At the outset the investigation had 
been undertaken by Covernment, who may in fact be said to have pioneered 
the industry, but once it was proved that Indian tea could bo put on tho market 
to compete with the China product, the real beginnings of the Indian tea 
industry were established. This rndy be dated from 1862, and by 1868 the 
total quantity exported amounted to eight million pounds ; after that time 
progress was rapid. • Within recent years more scientific methods of cultivation 

^ Final lor Bengal (including Cooch^Bibar), Blbar and and Ataam« 
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liavfi largely increaised the average producfciuu per acre ; for example, during 
the quinquennium 1885-1889, the average production per acre of- the 310,596 
acres under tea in all India was 291 lbs., while in 1916, the average j)roduc- 
tion of the 060,823 acres under tea had increased to 660 Ihs. Of the total 
])ro(luctiou, north-east India, including parts of Assam and Bengal, is respon- 
sible for 90 per cent, and south India for 8 per cent. The total exijorts by 
sea in 1916-16 amounted to 338,470,262 lbs.; the corresiiondiug figures for 
1916-17 showed a decrease, but this was due to 'freight difficulties, a largo 
quantity remaining for shipment at the close of the year ; the value of 
exports in 1916-16 was £13,320,715. The industry gives permanent employ- 
ment to more than 630,000 persons, while there are also in all the tea districts 
considerable numbers of people who do part-time work on the gardens. 

Most of the in ore imjiortaut gardens in north-east India are managed and 
financed by Calcutta agency firms, but recent years have scon an increase in 
the number of small Indian planters and companies. Every garden of any 
importance has its own factory wffiere tea is prepared for the market, as it is 
essential that the various processes should be carried through immediately after 
the leaf has been plucked. The better organised factories are elaborately 
equipped with highly specialised plant and are under the supervision of expert 
tea makers. 

34. The question of labour is one of much difficulty. Speaking generally, 
all the important districts have to obtajin their labour from considcrahlo 
distances, and this involves a heavy outlay and an elaborate machinery to 
control recruitment. Assam has alu ays had to contend with special difficulties 
in view of its remoteness from the recruiting districts in the United Provinces, 
the Central Provinces, Bihar and Orissa and on the cast coast ; its* importation 
of labour is regulated by the Assam Labour and Emigration Act, 1901 (VI of 
1901), and, until recently, labourers were usually imported under a contract 
binding them for a period to their employers, to the breach of which penal 
conditions attached. Act XIII of 1859 is, however, in force in Assam; under 
this Act penalties can be inflicted for breach of contract on labourers who 
have received advances and wilfully refuse to carry out a contract to work. 

Indigo in Bihar. 

35. A word may perhaps be said in passing on the indigo industry of 
Bihar. Though the indigo area of Madras is far greater in extent, the pro- 
duction of its crop is hut little organised. The Bihar crop, on the other hand, 
is mostly grown by or for European planters, who in some cases finance 
themselves, in others depend on the help of banks or agency firms. The 
labour employed 48 all local and of a rural type, and the manufacturing 
processes do not involve the use of much machinery. The educative and 
economic effect of the industry is therefore small. The interest of the subject, 
however, lies firstly in the planting system, and in the relations between the 
planter, as the owner or lessee of laud and lauded rights, and the ryots who hold 
under liim ; those have recently boon the subject of sjrCcial legislation, audit is 
tlrereforo beyond our province to discuss them ; secondly, in the struggle between 
the natural a^d synthetic products, in which the former had been, until the 
outbreak of the war, steadily losing ground. More systematic efforts, however, 
are now being made to enlist the resources of modern science on the planter’s 
side* 

Evidence put before us in Bihar left the impression that natural indigo, 
if cultivated and manufactured on scientific lines, offers prospects of great 
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improvement, probably sufficient to enable it to hold its own in competition 
with synthetic indigo. In the following ways opportunities have been neg- 
lected in the past, and their recognition thus offers prospects of success, if 
followed up in the future : — (1) The application of scientific agriculture, (a) 
in the adoption of phosphatic fertilisers and other improved methods of soil 
treatment, (6) in the breeding of plant varieties able to withstand the wilt 
disease, (c) in the organisation of seed farms under suitable climatic conditions 
outside the indigo-grow ing district, and (d) in the rotation of indigo with other 
crops of markelablo value ; (2) The processes of manufacture, {a) in the recent 
recognition of the fact that the precipitation of indigo is essentially duo to a 
ferment, the cultivation of which under suitable conditions may permit of a 
great increase in the yield, and {b) in the preparation of u standardised product 
for the market; (3) The provision of improved financial facilities. 

hy careful management under favourable financial conditions several 
planters have prospered, in spite of the absence liitherlo of the advantages 
which the application of scientific agriculture might bring them, and, although 
it is impossible to estimate the prices at which synthetic indigo will be placed 
with profit in future markets, there is no doubt that the i)rospecis before the 
natural product arc sufficient to justify experimental work and enterjniso in 
organisation along the lines indicated above. 


The Eailway and (iovernment Workshops. 

30. Mention has already been made of the private engineering workshops The railway 
established to meet the rapid expansion of modern industrial needs, but by far workshops, 
the most imi)ortant development of mechanical engineering in India is re- 
presented by the numerous locomotive and carriage-building shops which are 
an essential adjunct to the railway system. There are over 70 such shops 
and they are to be found in almost every part of India. The largest are the 
East Indian Eailway locomotive shops at Jamalpur with 11,000 hands, the two 
Great Indian Peninsula shops in Bombay emidoying nearly 10,000 bands, 
and the North-Western shops at Lahore with almost a similar total, while 
the central workshops of the other more important railway systems also employ 
several thousand men each. It is the business of this army to keep in running 
order the rolling stock and equipment of the Indian railway linos. 

37. These Avorkshops date back to the time when the railways, to Ti^hich Labour in the 
they belong, were first started, and during recent years, in the case of many of railway 
the larger lines, they have been ])ractically rebuilt, so that they now represent 
all but the very latest developments of modern mechanical engineering as 
applied to locomotive and carriage building. The labour employed is cither 
Indian or Anglo-Indian, supervised and controlled by men brought out from 
England. Very few Indians liave risen to the rank of foreman, and still fewer 
have been appointed to the superior establishment. With the dearth-of Indian 
mechanical engineers we deal elsewhere ; but here it may be remarked that the 
failure of the railway workshops to turn out such men must be attributed to 
the lack of provision for training them, and we must add that this deficiency 
has hitherto been due to the lack of demand for such training owing to the 
absence of visible prospects for its recipients. 

On the other hand, these railway workshops have been the main training 
ground for engineering artisans of every cl^, and, owing to the number of 
skilled foremen and chargemen, they have been most successful in this direc- 
tion. In most of these workshops some form of apprenticeship exists, and the 
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sons of' workmen already employed are encouraged to follow in their fathera* 
footsteps. Very little has so far been done to provide any form of elementary 
technical training ; but in recent years, the administrations of some of the rail- 
ways liave started classes, with a view of affording instruction to such of their 
younger workmen as were suflBciently well educated to avail themselves of it. 
From the railway shops, the artisans often drift into private employment, 
'rhey also shift very freely from one railway to another, as the conditions of 
life round each workshop are very similar. The extent to which the country 
depends upon railway workshops for its supply of trained engineering artisans, 
however creditable to them, is an unsatisfactory feature of the situation ; for, 
though the work is of a high type, it covers only a somewhat .limited range of 
engineering practice. 

38. Although comparatively few in number, the Government ordnance 
factories,, by reason of the high standard of work turned out in them, are 
also important centres for the training of certain classes of engineering artisans. 
These factories are situated at Cossipore, Ishapur, Dum-Dum, Kirkee and 
.Tubbulporo, and each gives employment to several thousand men. Passing 
mention may also be made of the Marine Dockyards in Bombay and Calcutta 
and of the workshops maintained on a smaller scale by the Public Works 
Department to meet its own local needs, 

Mofussil Distributing Centres. 

39. The main distributing centres of India coincide as a rule with tlie 
more important railway junctions and are more typical of the comparatively 
land-locked tracts than of peninsular India. A description of Delhi will serve 
as a specimen, but it must be remembered that these centres differ only in 
size and in the extent of their trade and financial organisation from other 
distributing centres which are found on a greater or lesser scale all over the 
country, the smaller ones closely approximating to the market towns in rural 
areas which wo have already described. 

The population of Delhi consisted in 1911 of 232,837 persons who, apart 
from a few old families, relics of the Mahomedan imperial court, and the 
dealers in and makers of artistic wares, mostly earned their livelihood by the 
collection, preparation and distribution of manufactured articles and country 
produce. As in other places, facilities for finance and transport have led to 
the construction of a few spinning and weaving mills, and others for the 
manufacture of flour and biscuits and the extraction of oil. The trading com- 
munity consists of a few Europeans, mostly represeniatives of largci export and 
import firms with their headquarters at Bombay or Calcutta, managers and 
employes of local or branch banks and of one or tw'o mills, and a number of 
Marw'ari dealers and financiers. There are also some representatives of Indian 
firms and of Bombay and Calcutta shops. Goods are received on indent or 
order from Europe or the Indian manufacturing centres of Bombay, Calcutta, 
Ahmedabad, and Nagpur. They consist mainly of piece-goods, yarn, kerosene 
oil, manufactured or partially manufactured articles of metal (among w'hioh 
sheet and bar iron, brass hollow- ware and sheets, and cutlery predominate), 
cheap ornaments and trinkets, umbrellas, and so forth. This trade is 
financed by the nine local branches of the largo banks and by the Indian 
bankers of the city. The imports by rail into Delhi in the year 1916-17 
amounted to about 481,000 tons, and the exports to about 168,000 tons ; 
among the former, coal and coke, piece-goods, grain wid pulse, metals and 
sugar were' the most important, and of the latter, piece-goods, flour, hides and 
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skins and sugar. Small traders in neighbouring towns purchase their supplies 
from the Delhi dealers, though this practice is being gradually supplanted by 
the opportunities of direct purchase from Bombay and Calcutta, which better 
trade information and closer financial relations between different parts of the 
country combine to offer. 

Delhi takes a smaller relative share in handling country crops for export 
than in the distribution of imports. The buying agencies or sub-agencies of the 
larger firms, which rail produce direct to Karachi or Bombay are found in all 
the principal grain markets ; and, in respect of the grain and seed crops raised 
in the vicinity, it is mainly as a market for local export or consumption that 
Delhi continues to hold its own. 

40. The mills employ the local labour, which is even less specialised and Labour in the 
skilful than that of Bombay or Calcutta, and the cotton mills spin only the miihi* 
comparatively low counts for wdiich the cotton of the district is suited. 

Engineers and filters find their way here from larger manufacturing centres. 


Mofussil Manufacturing Centres- 

41 , Cawnpore is a town on tlio Ganges with a population of nearly 200,000 Cawnpore. 
persons. It is served by the main line of the Easi^ Indian Railway and 
branches of the Great Indian Peninsula and the Oudh and llohilkhand Rail- 
ways. It ow'es its origin entirely to European enterprise, having been selected 
as the site for a factory of the East India Company in the eighteenth century. 

The situation of the towmon the Ganges, just beyond the limits of the kingdom 
of Oudh, in tlie centre of a fertile district and on the edge of the main cotton- 
growing tract of the United Provinces, soon made \t an emporium of trade and 
necessitated military protection, while the subsequent advent of the East Indian 
Railway did much to devolopo its growing imporianoo. A largo arsenal was 
established here after the Mutiny, to supply the army with boots and leather 
goods which were manufactured by Indian contractors. In order to improve 
the quality of the locally made leather and to avoid the great expense of 
importation from England, the Government Harness and Saddlery Factory w as 
started here in 1860 on an experimental scale ; it proved a success and w^as 
put on a permanent basis in 1867. It was no doubt largely owing to the 
existence of these works that the Government Boot and Army Equipment, 

Factory was started by private enterprise in 1880; it received a considerable 
measure of Government financial aid at the outset. But the first organised 
private industry started in Cawnpore was the *Elgin Cotton Spinning and 
Weaving Company, which was founded in 1862. The large quantity of cotton 
passing through Cawnpore, the financial facilities afforded by an important 
trading centre, and the cheap labour of the thickly populated areas 
round, W'ere the chief inducements to its promoters. One factory has follow'ed 
another, and in 1916 the city contained five large leather factories and a 
number of small works and tanneries, employing over 6,000 hands in all, six 
cotton mills with 4,647 looms and 340,000 spindles, employing over 11,000 
bands, four tent factories, a very large woollen mill, throe sugar factories, an 
engineering works, a chemical w'orks, twm large flour mills, a brush factory, 
three oil mills, and a number of cotton gins and presses. I’here is also a 
central electric generating station supplying botli light and powe?^, including 
that required for working the tramway ^stem. 

Cawnpore is also an important collecting and distributing centre. Imports 
amounted in 1916-17 4o 699,000 tons, consisting chiefly of coal and coke, 
cotton, piece-goods, hides and tanning materials, raw and refined sugar, salt, 
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food'grains, oil seeds and metals ; exports were 319,000 tons, mostly of raw 
cotton, piece-goods and yarn, hides, leather, refined sugar, salt, and oil seeds. 
Its trade, both export and import, is in the hands of several large European 
branch firnts and of a number of Indian merchants and bankers, but the most 
important industrial undertakings arc still controlled by the local European 
firms, who founded .them in the first instance, or took them over at a compara- 
tively early date in their history. One well-known local industrial firm with 
previously existing largo interests in Calcutta sul)sequently started a branch in 
Cawnpore to handle the trade in indigo seed, which was and still is largely 
grown in the tract between the Ganges and the Jumna. 

4i2. The operatives in the factories, especially in the tanneries and leather 
works, arc mainly chmnars, who were originally village labourers and tanners. 
Labour is comparatively plentiful and moves into Cawnpore freely from the 
densely populated rural districts which surround it. Sample wages in 191S 
were as under (in rupees and annas per mensem). 
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More has been done in Cawnpore for the housing of labour by the large 
industrial concerns in proportion to the numbers employed, than in almost any 
other city in India. Settlements have been established by two companies, 
providing accommodation of a superior kind for about 4,000 people in each 
case, at a convenient distance from their factories. 


Other Industrial Centres, 

43. This account may, wc trust, be thought sufficient for our purposes as 
a sketch of the general industrial position in India. But we are deeply 
conscious of its incompleteness and, had space permitted, should have pre- 
ferred to present it in much greater detail. Assam possesses extensive forests 
and large areas of culturable waste land, and presents important future 
industrial possibilities to which we have not been able to do sufficient justice. 
The Madras Presidency, with its varied physical features and wider range of 
climates than any other province of India, grows a large variety of crops of 
high economic importance. Although its coast line is of great length with 
numerous little ports, these are mere open roadsteads, but i^t the Presidency 
town the difficulties pnd dangers of a surf -bound coast have been successfully 
surmounted. Certain deficiencies in its natural resources have hitherto 
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liindeTed industrial development, and modem manufactures hare gror^ only 
to a limited extent. On the other hand, there are numerous towns in which 
indigenous industries still flourish, and the craftsmen exhibit a high degree of 
skill and have accepted modern methods in many cases. Madura is a centre of 
exteniuve wearing and dyeing industries, and Kumbakonam of wearing and 
of metal work in copper, tin and brass. The tanning industry flourishes in 
many towns and has given rise to a large export trade. The possibilities of the 
Punjab are, it is trae, mainly agricultural, but its industries are growing and 
are spread over many districts. This province possesses special advantages in 
respect of water power, which are bound to tell in the future, and its people 
exhibit a natural aptitude for engineering. Turning to the Central Provinces, 
the city of Nagpur contains a thoroughly up-to-date cotton mill and a large 
colony of hand-loom weavers, and the manganese field in its neighbourhood has 
been the principal Indian source of this mineral. In Sind there is the 
prosperous and growing port of Karachi, which is the chief outlet for the grain 
exports of northern India. Ahmedabad is an important up-country city which 
ranks second only to Bombay as a cotton-manufacturing centre. It contains 
a popdation of well over 200,000 and no less than 60 cotton mills, which 
produce nearly one-fourth of the cotton goods made in India ; and its oil-press- 
ing industry has made very marked ^ progress in recent years. The mere 
mention of such important areas and towns is all that we can attempt ; but as 
the main questions dealt with in our report, such as the finance of 'urban 
and rural industries, the interdependence of agriculture and industries, the 
relative efl&oienoy of labour and the conditions under which it works, are 
perhaps not very dissimilar throughout India, we trust that the specimen 
descriptions which we have given in this chapter may be accepted as a 
_8ufficient introduction to the subject matter pf our enquiry. We must, 
however, admit an exception in the case of the province of Burma. 


Burma. 

44. Conditions in Burma are in many respects different from those 
prevailing in India, and many of our general remarks are not appropriate to 
that province, whilst our recommendations have been framed to meet the 
situation in India as a whole, and must be modified in some measure before 
they can be applied to Burma. 

The delta and the lower valley of the Irrawaddy, with their heavy rainfall, Agrioaltoial 
produce little but paddy. The villages are far apart and appear even smaller description, 
than they are in comparison with the wide stretches of rice fields which, in 
the fully cultivated districts, lie between them. Gangs of agricultural labourers 
come over from India for the cultivating season, and thereafter work in the 
rice mills ; but this state of affairs is found only near Rangoon. Throughout 
the rest of Burma the people of the country carry out the operations of 
agriculture, and have extended the cultivated area with striking rapidity. The 
result is that the country can at present export annually some 2^ million tons 
of lice from an area of little over 10 million acres under paddy, a position which 
the natural increase of the population, especially if accompanied by a diversi- 
fication of cropping, may ih course of time materially modify. 

The middle section of the Irrawaddy valley comprises what is known as 
the dry zone, with a rainfall not exceeding 40 inches and often less. Here 
paddy is confined to low-lying or artificially irrigated fields, and is a more 
precarious crop than in the regions of heaviw rainfall. Oropping is more 
djvenfifled, and includes cotton in places, sesamum, and various beans and 

4 
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pulses, usually grown as sole crops. Except in the neighbourhood of the larger 
towns there are no roads, and the chief means of communication are the river 
and its creeks and, to a less extent, the railways. We did not visit the portion 
of Burma lying above Mandalay, where the rainfall is 'again higher and paddy 
once more predominates. The excessive dependence of Burma on the paddy 
crop is a very marked feature of its agriculture. Even from this point of 
view, such dependence is undesirable, and a greater diversity of chopping would 
place agriculture on a wider and, therefore, a safer basis, and almost certainly 
provide raw materials such as cotton, jute, sugarcane and oil seeds for local 
industries. Considering the great task of agricultural education and develop* 
meat that awaits it, the local Department of Agriculture is conspicuously 
lacking in equipment, and possesses practically no organisation for the training 
subordinate staff. 

46. Even in the plains and valleys there are wide areas of forest, consisting 
of teak and other species, usually far from homogeneous ; in the hills, the 
unending jungle is only occasionally broken by clearings and villages. The 
reserved forests cover nearly 29,000 square miles, which yielded in 1916-16 only 
one cubic foot of timber per acre. The unclassed forest areas, of about li¥,000 
square miles, are awaiting further development, either by their systematic 
(ixploitation as forests, or by being opened up for agricultural colonisation. 
The gross revenue from this vast property is at the rate of about eight 
annas per acre of the reserved forest, and the expenditure amounts to about 
four annas. Obviously, there is room for enormous development. Alongside of 
the numerous tributaries and creeks a fair amount of timber has been 
extracted, mostly teak, which, being lighter than water, is easily floated out in 
rafts. The very valuable hardwood timbers have scarcely been touched, except 
in the case of a few 8i)ecies,- and these only to a limited extent and mostly for 
local consumption. The timber for export is mainly teak and is almost entirely 
removed by private firms who hold 15-ycar renewable forest leases. Such 
temporary roads and railways as are required are put down by these firms. The 
l^ossibilities of the forests are thus not only inadequately exploited, but are 
imperfectly known, and the evidence tendered to us goes to prove that the expert 
forest staff requires reinforcement even more urgently than in India. 

46. Among the organised industries of Burma are paddy milling, the timber 
trade, the extraction and refining of mineral oil, and various other mineral 
ventures, the most important of which in their ultimate bearing on the industrial 
development of India generally, are the winning and treatment of the lead, silver 
and zinc ores of the Bawdwin mine in the Northern Shan States, and the wolfram 
and tin mining of southern Burma. The preparation of rice, timber and oil for 
export and consumption mainly centres in Bangoon, which is the capital and 
thjJ main port of Burma, and is conveniently situated for the receipt of produce 
from the railway and the Irrawaddy river alike. The trading and industrial 
population of Rangoon is, to a striking extent, non-Burman. The export 
and import trade is in the hands of European, Chinese and Indian firms, and 
the industrial processes are mostly carried on under European supervision and 
with European capital. The latter remark applies also to the extraction of 
timber and oil and to the mining industry generally. The fact that most of 
the industrial and trading operations of Rangoon are on a large scale has 
prevented the Burman hitherto from taking any prominent share in them, 
and the great increase in agriculture has hitherto absorbed most of his energies. 
Except in those towns which are based on trades or industries of modern growth, 
the urban population is, speaking generally, not gaining ground, a fact which 
is in its turn due to the large areas of fertile waste land hitherto available to 
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the settler. The absence of congestion in the quarters occupied by the operative 
classes in Bangoon is a welcome feature which deserves note in passing. 

47. The small indigenous industries consist of weaving (mainly silk), wood Small and 
carving and carpentry, lacquer working, metal working and pottery. They 
present several features widely differentiating them in character and organisa* 
tion from the corresponding industries in India. Considering the size of the 
industries themselves and the number of persons engaged in them, a relatively 
large proportion of the articles produced appear likely to command a sale in 
other parts of the world. Whether this is due to the greater skill of the 
Burman artisan, to his distinctly higher standard of comfort, or to the fact that 
his indigenous arts have so far been less affected by the penetration of western 
manufactures, it is difficult to say. 

Women in Burma take a largo share in domestic industries; they weave 
ornate fabrics, and carry out with their own hands many of the 4ipost difficult 
and skilled processes in other industries. Incidentally, they perform for their 
own households the work done in India by barbers, washermen, water carriers 
and the like. Another very noteworthy feature and one which should facilitate 
measures for the improvement of many minor industries, is the fact that the 
village artisan is not, as in India, })art of the village system. Weavers, it is 
true, tend to form separate colonies in most parts of the world, but in Burma 
potters, blacksmiths, carpenters and cobblers are found in groups, which supply 
areas limited only by the portability of the article made in relation to its value. 

Although the Burman does not compete with, or to any large extent invest 
in, the considerable organised industries of Bangoon, he is far from backward 
in establishing small rice, timber and oil mills further up country, a branch of 
development which may be expeeted to expand as the more fertile waste 
areas come gradually under occupation. The Burman has no prejudices or 
traditions to deter him from industrial work, and there was evidence forth- 
coming to show that, although inexperiencsed in business and account keeping, 
he has distinct possibilities as an industrialist. 

A serious handicap to local trade and industries up country is the absence 
of banks ; for instance, the only branch bank in the Irrawaddy valley is one at 
Mandalay. The financing of trade and of such industries as exist is in the 
hands of Madras Nattukottai Chettios, who charge very high rates of interest, 
and replace their agents as a regular practice every three years, which is apt 
to tell hardly on their clients. Co-operative banking has been pushed relatively 
further in Burma than in any other Indian province, and extends not only 
to credit, purchase and distribution, but even to production, e.g., of sleepers 
and road metal by Burman petty contractors, who were previously in the 
hands of Chetties ; whilst evidence placed before us showed that in one district 
a small agricultural bank had achieved considerable success. 

48. There is, however, one striking natural deficiency in Burma to which 
we must refer. Although the country has not been fully explored by geolo- 
gists, it seems pi‘obable that it contains but little coal, and that mostly of 
poor quality. For fuel, the local industries must either pay the high price 
of imported coal, burn wood, or use oil. Wood will probably corite into more 
extended use in future through more economic processes, but timber has a 
competing value in other ways. The existing oil fields are also being rapidly 
drained, and the new ones that have been tested, show no signs of replacing 
the three main fields of Yenangyaung, Yenangyat and Singu. Thus, for the 
future, Burma must look to the greater utilisation of water power, and here, as 
in India proper, it is desirable to organise a hydrographic survey, so as to be 
ready to meet industrial demands of the future. 
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CHAPTER III. 


RAW MATERIALS FOR INDUSTRIES. 


Agricnltnral Products* 


49. In order to complete this general picture of the industrial position Agzionttnnd 
in India, it is necessary to give a brief account of the raw materials and natural u a 

iacilities available. 

Although it must be clearly recognised that Indian industries are now, and 
will be in future, chiefly based on the agricultural products of the country, we 
hnd that, important and valuable"as these are, much still requires to be done for 
their development. The extent to which they are manufactured whether 
for export or internal consumption, instead of being sent out of the country 
as raw materials, can, in some cases, be largely increased ; and the Agricultural 
Department will find great opportunities and sometimes an urgent necessity 
of improving the output and quality of many Indian crops. In the case of 
cotton, a note appended to this report (Appendix B) will show the Indian and 
w'orld position of this crop. The quantity of short-staple cotton raised is Cotton, 
much larger than is necessary to supply the demand of the Indian mills, and 
a surplus is available for export, which foreign countries readily take. At the 
same time the Indian mill-OMmers are beginning to feel that, if they are to enjoy 
an appreciable share of the more profitable trade in finer goods, more long- 
staple cotton must be grown in this country. The external demand is mainly 
for raw cotton and is rendered effective by the imposition of tariffs in the 
importing countries, which has severely restricted the development of the Indian 
export trade in cotton goods. The note also illustrates strikingly the necessity 
for further botanical research. It has been left in its draft form, hs it 
has already been seen unofldcially by the Government of India, by whom 
it was used to support their proposals for the appoinment of the Indian 
Cotton Committe of 1917-18. 


50. Turning to sugarcane, although India possesses a larger acreage under SugaroUM. 
this crop than any other country in the world, her imports of sugar have grown 
in recent years with very great rapidity, and, before the war, were exceeded 
only by those of cotton manufactures. .The obstacles in the way of increasing 
local production lie mainly in the poor type of cane and the inferior cultural 
methods in the principal cane areas, the United Provinces, Bihar, Bengal and 
-the Punjab ; and in the very small holdings on which cane is grown, with 
the consequent impossibility of securing the regular supply requisite for a 
modern central factory. The position has been examined in a separate note 
{Appendix C). 

Cotton has recently been the subject of attention by tlie Government 
9 f India, owing doubtless to its importance from the point of view of the 
world supply. But sugar is of almost equal interest to Indian consumers, 
and may, we have shown, prove the foundation of a great Indian industry. 

We thiTik that the facts which we have collected regarding these two 
crops, though they include nothing that is not already well known to students 
of the subject, are sufficient to prove the necessity for a close investigation of 
Indian industrial crops, and for the creation of scientific and industrial 
departments of Government fully equipped to carry on such work. Rich results 
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aro already being obtained from the work of the Agricultural Department ; 
but hitherto, owing to the lack of staff, there has been no concentration of 
effort on the crops which afford products suitable for local manufacture and 
are, therefore, potential creators of wealth for other classes than the 
agriculturist. 


Fil^ otops other 61. Among fibre crops, in addition to cotton, there are jute, «an»hemp 
than cotton. (Crotalaria juncoa), Bimlipalam jute (Hibiscus cannabinus) and various others 
of less importance. Jute is already very fully exploited from an industrial 
point of view, though many possibilities exist of the improvement of the 
crop itself. About half the crop is manufactured in the country, enough to 
cover its internal needs many times over. Of the other fibre crops, there is 
little or no organised manufacture in India at all. Although these are far 
less important than jute or cotton, they have in some cases valuable qualities, 
and can be made into articles for which there is a ready demand. There are 
also fibre crops such as sisal hemp, flax and rhea, which, though suitable for 
India, are either not grown in the country at all, or only to a very limited 
extent, and some of these, such as flax, are required for manufactures of 
national necessity. 


Oilseeds. 


62. Oil seeds are extremely important, both from the agricultural and from 
the export point of view. The areas covered by the principal oil seeds and the 
pre-war value of exports are shown below. 



Area in 

Value 

of 

Crops. 

000 acres. 

exports 


1913-U. 

Ks. 000. 

Castor . , . , . 

. Not shown separately. 

1918-14. 

2,05,00 

Copia ..... 

, . Ditto 

1,56,06 

Cotton 

15,844, 

2,12,51 

Groundnut .... 

463 

4,88,14 

Linseed .... 

51,268 

6,68,71 

Rape and mwtard . ^ . 

4,083 

4,47,87 

iiesanmm .... 

4,278 

2,70,48 

Total non-essential oil seeds 

. . 14,658* 

27,50,06 


^ * Excluding copra and cotton. 

A veiy large proportion of the produce is exported ; much of the balance is 
crushed either by small power plants or in country bullock mills, the latter of 
which aro very ineffici^t in oil extraction. The few mills of more modern type 
have found great difficulty in marketing their cake locally, and have also, in 
some cases, made serious mistakes in their technical management or business 
arrangements, in the absence of proper advice. Little has been done hitherto 
by the over-burdened Agricultural Department to improve the local types of oil- 
producing plants or to investigate the conditions under which the oil is formed 
in the seeds. The methods of oil extraction have beCn equally neglected, and 
we recommend that this important matter should be examined by the experts 
who, we hope, will be available in the future. We recognise that the success of 
large-scale mills producing oil for export depends not only on the skill with 
which they are worked and on improvements yet to be effected in the means of 
transport (such as possibly the edoption of carriage in bulk), but on an even 
more important factor — the tariff policy which may be pursued in India and 
elsewhere. The proposals that we are making.to provide scientific and economia 
assistance should enable increased attention to be paid to the improvement of. 
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Indian crops, and our recommendations r^arding the provision of facilities 
for the purchase of machinery and plant should load to a great development in 
the methods of preparing them for the market. 

63. In the case of hides, it is a well-known fact that the majority Bides and 
"Of these were before the war exported to Germany, and that the export hide mar- leather, 
ket of Calcutta was entirely in the hands of German firms or firms with German 
affinities, who were bound by trade arrangements to sell to the continent through 

a ring of German dealers at Hamburg and Bremen. 

In Madras, the export of raw hides is negligible, but large quantities 
of both hides and skins are shipxjed in a lightly-tanned condition. As a result 
of the measures introduced since the outbreak of war to stimulate the export of 
‘ East India kips,’ as these hides are called, this industry has made a con- 
siderable advance. In Bombay, there are a few tanneries which prepare hides 
for shipment in a similar fashion. In addition to the valuable trade in raw 
hides from Calcutta, large quantities were also exported in a raw state through 
Karachi and Hangoon. The export of raw skins is considerable from all portS) 
ospecially from Bombay, Karachi and Calcutta. 

The village tanner finds that the continiicd rise in prices is ^dacing local 
hides to an increasing extent beyond his roach. His methods are in any case 
extremely inefficient ; he has been justly described as ‘ making a good hide into 
bad leather and there seems little hope that his industry can or will ever deserve 
to be saved. The organised tanneries vary in size and efficiency from large 
concerns employing upwards of 2,000 hands even before the war, to the numer- 
ous Indian-managed tanneries, the smaller of which employ only a few dozen 
men. The principal difficulty at present is the lack of organisation and expert 
■skill. 

Chrome tanning so far has made comparatively little headway in India, 
chiefly owing to the fact that its processes arc highly technical, requiring 
chemical knowledge and an elaborate equipment of machinery. Progress 
in recent years, however, especially since the outbreak of war, has been more 
rapid, and considerable quantities of special forms of chrome leather, for 
which the Indian hides are particularly suitable, have found a ready market in 
London. 

Vegetable tanning materials of good, though unequal, quality are found 
in most parts of India. The two chief agents used hitherto have boon babul 
{Acacia arabica) and avamm (Cassia auriculata) bark. Dividivi (Ctesalpinia 
-coriaria) and myrabolams (Terminalia chebula) are in local demand and are 
also very largely exported. Mangrove bark is available in Bengal and other 
places along the sea-coast. Numei-ous other trees and shrubs are also used in 
■different parts of the country by village tanners, and their properties are now 
(1918) being systematically, investigated under the orders of the Indian Muni- 
tions Board. But the machinery for the collection of vegetable tanning 
agents is not at present sufficient to produce a supply adequate to the largely 
increased demands which arose, owing to war conditions, in the year 1916 
and onwards. The preparation of tannin extracts has been tried from time 
to time, and generally without much success, but the conditions under 
which such attempts have been made were not satisfactory, and should not 
preclude further work in this direction. 

64. Here, again, the exclusion of the question of tariffs from our terms 
of reference renders us unable to recommend any complete scheme for 
■dealing with the situation ; but we are decidedly of opinion that an important 
-feature of uny such scheme must be the extension and improvement of 



36 


India’i mineral 
neonroes. 


the tanning industry, both in respect of the lightly-tanned hides of Madras 
and the completely tanned and curried leathers of the large Indian tanneries 
in Cawnpore, Bombay and elsewhere. We recognise that, among other initial 
diflSculties, this industry will be exposed to the risk of organised competi- 
tion from bide exporters. It must, therefore, in any case be established on 
a considerable scale, though it will be impossible for India to tan all her 
own hides for some time to come. Wo also recognise that India will, for 
an even longer time, be unable to consume all the leather that will be 
produced by an extension of the industry on a scale sufficiently large to 
withstand the competition of exporters of hides, while tariff bars against 
the importation of leather exist in many foreign countries which admit 
hides freely. 

In view of the importance of the question, we have prepared a separate 
note (Appendix D), discussing the position in detail and embodying certain 
definite proposals. 


Minerals. 

55. The nature and extent of the mineral deposits of India have been 
systematically examined by the Geological Survey Department, although it 
has been impossible for it, with limited funds for establishment and prospecting 
equipment, to carry its investigations, except in very .special cases, to a 
point which would warrant commercial exploitation without further detailed 
enquiry. The mineral deposits of the country are sufficient to maintain 
most of the so-called “ key ” industries, except those that require vanadium, 
nickel and possibly molybdenum. 

It is unnecessary here to repeat in any detail information which is 
already available to the public in the records of the above department. 
As has already been shown, Indian coal is very unevenly distributed and 
generally poor in quality. The deficiency is especially noteworthy in tlie 
case of Madras and Bombay. Iron ore is found in many parts of the Indian 
continent, but the instances in which ore of good quality exists in suitable 
proximity to satisfactory coal supplies are not very numerous, though 
sufficient in all probability to M'arrant large extensions of the existing 
iron and steel works. A rich deposit of lead and zinc ore exists in the Shan 
States of Burma, but, although the mine is in active operation, no attempt 
has hitherto been made to smelt the latter metal in India. The copper ore& 
of Singhbhum, a district of Chota Nagpur, have as yet scarcely been exploited, 
although a mine has been developed and smelting works have been erected 
and have already started operations. High-grade chromite is produced in large 
quantities in Baluchistan. The bauxite deposits of India, the best and largest 
of which are found in the Central Provinces, were made known to the 
public by the Geological Survey some years ago, but have not yet been used 
as a source of aluminium. Manganese ore is extracted in very large 
quantities in the Central Provinces, and to a less extent in Chota Nagpur, 
Bombay, Mysore and Madras. At present it is mainly exported in a raw 
state to other countries, although the two existing iron and steel companies- 
have, since the war, manufactured considerable quantities of ferro-manganese. 

South Burma is one of the richest sources in the world of tungsten 
ores, occurring in the form of wolframite, the best known ore of this 
metal, which has now become almost indispensable to mechanical engineer*- 
ing as an ingredient in high-speed’' steel. Tin is also found there and im 
other parts of Lower Burma, and successful dredging opeartions are oarriedu 
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on in Taroy. Ores of antimony are found in the Shan States, in Tenas- 
Serim and in Mysore, but none of these has yet been successfully exploited. 

66. India also takes the first place among the mica-producing countries Mica, 
of the world. The Bihar nuca is of the highest grade so far raised in largo 
quantities. The mineral was, until recently, won almost entirely by small 
workings, but some of the larger firms intero^-ted are novr beginning to apply 
more scientific methods. Micanite has already been made experimentally 
at Kodarma, and works will probably bo established on a permanent basis 
before long; it is also manufactured in the East Indian Eailway workshops 
at Jamal pur. 

57. Cement works have been started at Madras, Bundi, Borbandar Cement and 
and Katni. The factories arc equipped with plant of modern design, and the®® 
quality of the cement produced is officially reported to i)0 .satisfactory. They 
are, however, only able to meet part of the Indian demand, and though the 
cost of manufacture is believed to I)o low, the price of this commodity to the 
public is still controlled by the rates at which it can bo imported. A sufficient 
reduction in the price of cement would lead to a great extension of its use, 
especially for lining irrigation canals and oliannoLs with the object of 
preventing waste of water. 

Experiments in the suitability of various clays for pottery purposes have 
recently been conducted in the Bombay School of Art and elsewhere, with 
results that should be made more widely knoAvn. 

68. Sand and lime .suitable for the manufacture of glass occur in many®*ass. 
parts of India, but hitherto only partial success has attended the Avorking 

of the few glass factories that have been established, Avhile failures have 
been frequent. But it by no moans follows that glass cannot he successfully 
made in India. "What has been most conspicuously lacking hitherto has 
been a complete and systematic investigation into the economic }) 0 S 8 i» 
bilities of glass making in the different parts of India, including the pi ice of 
fuel and raw material, and the distance and extent of markets. The 
prospects and position of the glass industry in India generally form the subject 
of a separate note (Appendix E), whicli clearly demonstrates the necessity 
of considering . not only the economic but also the technical side of a new 
venture, and of employing a number of specialised experts before taking up 
a complex industry. 

69. India possessed at one time a practical monopoly of saltpetre, which Saltpetre, 
is found in the plains of Bihar, the United Provinces and the Punjab, and 
extracted and refined by indigenous methods. Owing to its occurrence *in 
admixture with salt, its preparation has hitherto been safeguarded by various 
excise precautions, which are alleged to have weighed heavily on the 
industry, though it has expanded greatly under the stimulus of increased 
prices during the war. Indian saltpetre had previously been supplanted 

to a large extent by the potash mines of Germany and the nitrate deposits 
of Chili. A separate note on this industry also (Appendix E) is attached 

to this report. 

Forests. 

60. The area of forests under the control of the Forest Department in The extent 
1916-16 was 249,000 square miles, of which 99,206 square miles the Oovem- 

reserved. The total outturn was 286 million cubic feet of timber and fuel, forests, 
and minor produce valued at Ks. 116 lakhs ; of these 179 million cubic 
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feet and Rs. 88 lakhs worth of minor prodi^oe came from the res erred forests. 
This gives a yield per square mile of 1,149 cubic feet of timber and fuel, 
and minor produce valued at Rs. 47 from all classes of forest ; and a corre- 
sponding yield of 1,809 cubic feet and Rs. 90 worth respectively from 
reserved forests only. For the forest produce of Native States, no complete 
figures exist. India imported 98,000 tons of timber valued at Rs. 74 lakhs in 
1913-14, the last year before the war. In spite of freight difficulties, there 
has not been much relative decline under this head during the war years, a 
fact which shows the necessity to India, under present conditions, of these 
imports. Against this (according to Statement No. XV^of the Statistics relating 
to Forest Administration) the exports of forest produce in the same year 
were valued at Rs. 454 lakhs. The largest items of this total, viz., caoutchouc 
(Rs. 79 lakhs) and lac (Rs. 19C lakhs) are by no means exclusively, or in the 
former case oven chiefly, derived from Government forests ; the principal 
export which can he assigned wholly or mainly to this source was teak, valued 
at Rs. 78 lakhs. The value of other timbers (excluding sandahvood) was only 
Rs. 7 lakhs. 

The following figures illustrate the financial aspect of forest manage- 
ment. In addition to forest produce removed free or at reduced rates, valued 
at Rs. 85 lakhs, the total receipts of the Forest Department for the year 
1915-16 amounted to Rs. 310 lakhs, and the expenditure to Rs. 178 lakhs, 
yielding a surplus income of Rs. 132 lakhs. The expenditure on roads 
and buildings was just under Rs. 12 lakhs, though in the last year of peace 
it amounted to Rs. 18 lakhs. To those figures should, presumably, be 
added a share of the cost of the supervising staff shown under the head of 
administration; but, on the other hand, a large amount of the expenditure 
must presumably have been on account of maintenance of existing works. 
The importance of those figures arises from the strong evidence received 
by us in many provinces of the inadequacy of tlio forest staff for the 
work of exploitation and commercial development, especially in the higher 
grades, and of the urgent need for improved forest communications. The 
expenditure on the Imperial Forest College and Central Research luslituto 
was only Rs. 2-87 lakhs, much of which was, moreover, incurred in the training 
of recruits for the department. 

61. As the above .figures will have shown, the national forest estate is of 
vast extent and value ; but a scrutiny of the output per square mile proves 
that its actual yield lias hitherto lagged far behind its possibilities, and is, in 
most areas, greatly in defect of what the natural increment must be. The 
chief needs of the Forest Department are undoubtedly the development of 
transport facilities ; the exploitation of the forests on more commercial lines ; 
and the extension of research and experimental work which should, when 
necessary, be carried out on a larger scale and under commercial conditions. 
All these deficiencies point to tlie necessity for more staff. 

Turning first to the question of communications, we find that those 
portions of the , forest estate which are favourably situated for export, for 
industrial exploitation or for the very important agricultural demand, have been 
utilised fully, sometimes too fully, but generally, in the absence of a 
proper system of. transport, not on the most economical lines. The same lack 
of transport facilities leaves valuable and extensive areas of forest, especially' 
in Burma, in Assam, in the Himalayas and in the hilly tracts of the west 
coast, very largely uuexploited, while quantities of timber are imported by goa 
from distant countries. - The difSculties pf transport in these forests, remote 
from commercial centres, are great. Many valuable timbers do not float, while 



water carriage of tliose that do is rendered difficult by the intermittent nature 
of the streams in many parts ; or by obstructions in the hill sections of rivers 
with a perennial water supply. In most forest areas, railways, ropeways 
and tramways are non-existent, whilst even passable cart roads are ofien 
wanting. Difficulties of these kinds have, however, been successfully overcome 
in other countries, and we see no reason Avhy they should not be conquered in 
India also. We understand that, to deal with special problems of this nature, 
the Government of India arc contemplating the recruitment of a number of 
forest engineers from countries where forest engineering is practised on a large 
scale, and have held that ordinary work such as the construction of roads, 
buildings and simple traiuAvays can bo carried out by the forest staff, with 
such assistance as may be necessary from the local Public Works officers. To the 
lirst. of those propositions, as a temporary measure, w'c desire to loud our 
hearty support ; but as regards the second, we consider that the heavy routine 
duties of the existing superior forest staff, in connection with the conservancy 
and improvement of tlie forests and the exploitation of their produce, render it 
impossible as a rule for such officers to devote time to the question of 
transport facilities. It would be more economical to employ a full staff of 
forest engineers, in which exports in special forms of forest engineoriug would 
eventually be included, graded in such a n ay as to make the prospects of such 
a separate branch of the Porest Service in itself sufficiently attractive Wc 
propose below that the extraction of some classes of forest produce should 
bo undertaken through the agency of this staff. 

62. Another important deficiency to which n c desire to draw attention is 
tlie absence of information of commercial value regarding the products of the 
forests and of commercial methods in rendering them available for indus- 
trialists. We would refer specially to the advantages which would arise 
from putting the timber on the market as far as possible in the form of 
standard scantlings. In certain cases, especially in Burma, the exploitation 
of timbers has been handed over to private agency on long leases : the Forest 
Department claims that such an arrangement is pecuniarily disadvantageous 
to Government, and there is evidence to show that private firms are unwilling 
to remove or unable to find a market for the less known timbers which arc 
usually too heavy to float. We consider that Government should have 
at its disposal a staff which will enable it to play a more direct part than 
hitherto in the exploitation of its own forest estate, in order to obtain a 
larger share in the yield thereof and to ensure a fuller use of the many 
valuable species hitherto untouched. The members of this staff need not he 
trained silviculturists ; they would be generally guided in their selection of 
timber for removal by the direction of highly qualified officers of the regular 
forest staff, under whose orders they would work. They should be capable of 
judging whether a particular tree is in a condition that will repay exploitation ; 
but for the rest, their work in organising the removal of timber would ho a 
form of engineering, and would bring them into intimate touch with transport 
questions. They might thus suitably form part of the service of forest engineers 
which we have just proposed. They would not be directly concerned with the 
selling price or the marketing of timber, matters which would be dealt with by 
selected forest officers on lines suggested by us below. It will, of course, be 
understood that the employment of special men for the collection and removal 
of forest produce will only be necessary in certain special oases, where the 
value of the timber and the difficulties in the way of its extraction warrant 
such a course. Duo provision should fie made for the future training of 
Indians in this country as forest engineers for ordinary and for special classes 
of work. 
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Timber rempvodl under Government agency, otherwise than to fill definite 
orders or for local consumption, wjll require, especially in the case of the 
loss known species, special arrangements to bring it to the notice of consumers 
and render it available for them. The officers controlling depots established 
for this purpose should be selected for their commercial aptitude, and should 
keep in close touch v'ith the various Departments of Industries and through 
them with consumers. 


Necessity of a 
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03. In respect of the third requirement of the department, research 
and experimental Avork, w'c consider fhat the equipment oftholforest Research 
Institute at Dehra Dun is wholly insufficient. Wc observe that the Inspector- 
General of Forests is of opinion that the staff should include (1) a wood 
technologist, (2) a pulp exiiort, (3) a tan and dye expert, (4) a minor produce 
exjAert, to bo employed on research AA’ork only. We agree generally with 
these suggestions, so far as they go, and we propose in Chapter IX a scheme in 
accordance wnth AAdiioh suitable specialists Avill be available for research in 
these subjects. Something more is, however, needed ; there is a very marked 
absence of a practical link between the Avork of the laboratory experts at the 
Forest Research Institute and thedeA'clopment of successful commercial under- 
takings. A forest economist was appointed to supply this link, but the difficulties 
of the position and the variety and extent of the duties wdiich liave fallen to the 
lot of this officer were at the outset inadequately estimated. At present he has 
only one assistant and has to share with the other research officers the 
services of a single chemist. The Forest Economist is expected not only to 
have a basic knowledge of forestry, but to knoAV enougli of the chemical, drug, 
oil and other trades to give adequate answers to all sorts of miscellaneous 
enquiries, as w'cll as to detect and follow up promising raw materials. The 
present arrangement by wffiich a single officer is detached for a task that requires 
the knowledge of a dozen specialists, is not only unfair to the individual but 
eminently unsatisfactory to the department. 


Failures to deve- 64. Several instances have been brought to our notice illustrating the 
lope iudustiies possibilities of the commercial development of various descriptions of forest 
lo^°^^ducts lines; and the failures and successes recorded seem, in 

our opinion, to point clearly to the correct solution. Wo wall first therefore 
briefly describe them and then fortnulate our proposals. 

The Bulletins of the Forest .Department arc often of great value, but one 
issued some years ago regarding the suitability of Indian timbers for match 
making has been cited feelingly by several witnesses, as an example of the 
danger of recommendations based upon incomplete ''enquiries, especially in 
the absence of data obtained from actual practical experience. 

Some preliminary work has apparently been done in connection with the 
antiseptic treatment of timber. But we believe that this has not been carried 
out on a scale and under conditions that will give results on which action can 
1)0 taken commercially. 

Very definite recommendations have been made as to the suitability of 
bamboos for the manufacture of paper pulp, and excellent paper has been made 
from such pulp ; but even before the vs^ar, business men were obviously 
reluctant to develope the concessions that they had obtained. So far as can be 
ascertained, the reasons for this hesitation were the lack of adequate informa- 
tion regarding the cost of transport of the raw material and doubt as to the 
capital outlay necessary on plant and machinery, coupled with uncertainty as 
to the cost and quantity of the cliemicals required in the manufacturing 
processes. Finally, there was a fear lest the infant undertaking might be 
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crashed by the dumping of wood pulp from Scandinavia or North America, 
and there was the knowledge that Japanese experiments in this direction had 
not proved successful. The position of paper pulp in India after the war will 
undoubtedly depend very largely upon the manufacturing conditions in other 
countries, upon fiscal regulations and upon the cost of transport ovei*sea8. It 
would appear, therefore, if the above line of argument is correct, that we have 
here a good case for a Government pioneer factory. It might or might not 
prove commercially successful ; but it would certainly, if pro])erly managed, 
provide adequate data to determine the commercial possibilities of the bamboo 
as a source of paj)cr pulp, when normal conditions are re-established. 

The history of the attempts to establish wood distillation in India also indi- 
cates the desirability of an organisation for commercial experiment, sucli as is 
now under discussion. The subject was independently taken up by the Director 
of Industries in Madras and by the Superintendent of the Govern aicnt 
Cordite Factory at Aruvankadu Later on, these two officers co-operated ; but 
their proposals were generally viewed by the Forest Dej)artment Avith mis- 
giving, and no useful assistance was leiidered. The subject of wood distillation 
has been treated throughout as a matter of academic interest rather than as 
one of vital importance. The result has been that India has failed to 
establish an industry wiiich, at the present time, AA'ould have been of the 
greatest national value. 

Wo see, therefore, that some link is needed between the research officers 
and the commercial public, to create confidence among the latter in the results 
obtained by the work of the former. The type of mind best qualified to un- 
dertake scicjitific research is probably the least adapted to deal with oominercial 
matters. 

05. Instances of the correct method of dealing with problems of this sort, Success of 

however, are not wanting, and in two cases at any rate success has been methods 

^ ^ ^ Oi piouo6rins«i 

achieved, though here too their history confirms us in our views as to the 

necessity for close co-operation between the preliminary scientific research 

and the subsequent commercial development. 

The beginnings of the present resin factory at BhoAvali in the United Pro- 
vinces, date hack some 27 years. We understand that it received assistance in 
i( 8 later stages from the liesearch Institute ; but originally in the absence of any 
officer with an expert knowledge of turpentine distillation, it w'as doveloiied on a 
system of trial and error, with consequent waste of money, and is even now far 
from satisfactory. On the other band, the factory at Jallo, near Lahore, has 
attained a much greater degree of success in a far shorter time, not so much 
from any help it derived from the experience of tlio Bliowali factory, as 
because the officer who was to design and work it was given the opportunity 
of acquiring expert knowledge of turpentine distillation under commercial 
conditions in other countries. 

Before lej|,ving this subject, we desire incidentally to draw attention to the 
fact that both the turpentine and the rosin produced at these factories differ 
in chemical constitution from the corresponding substances produced elsewhere, 
and to the opportunities presented by this fact for a fresh series of researches 
to discover the precise nature of these differences, and whether these may not 
perhaps indicate the existence in the Indian products of substances of special 
commercial value. The continuance of research in such cases is most desirable, 
not only in the hope of fresh discoveries, but in .order to forestall possible com- 
petition. 

66. Reference may also be made appropriately to the success achieved in 
the distillation of sandalwood oil by the Mysore Gtovernment. In this case, the 
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■work was initiated 4)y th© State Department of luuubbiiOH wusuyuoiii. upon 
the dislocation of the trade in sandalwood, w'liich ensued soon after the 
outbreak of war. The preliminary investigations were made by the Director 
of Industries with the assistance of the staff of the Applied Ohemistiy Depart- 
ment of the Indian Institute of Science. It was necessary to get results quickly, 
and the resources of both the State Department and the Institute of Science 
were concentrated on the problems which arose. Subsequent developments, 
due to the prolongation of the war and the enormous rise in the cost of trans- 
port overseas, have rendered this ventui'e, for a time at any rate, extraordina- 
rily profitable. It is understood that sandalwood distillation was also under 
enquiry in the Forest Research Institute, as the matter is of considerable in- 
terest to the Forest Departments of both Madras and Coorg; but the Economic 
Branch of the Institute was ill-equipped to undertake the preliminary inves- 
tigations, and was further notin a position to carry them out on the scale neces- 
sary to create confidenceand so warrant an investment of either public money 
Or private funds in the establishment of the industry. 

The Forest Department has considered the possibility of utilising tan stuffs, 
and the Inspector-General proposes the appointment of an export for tans and 
dj'^cs. AVork is, however, already going on in connection Avitli the organisation 
for improving the tanning industry under the Indian Munitions Board, for 
the preparation and testing of tannin extracts on a commercial scale ; and this 
close connection between the laboratory and the tannery seems to be the correct 
method of tackling the problem. 

67. Although there is much that can be done by the Forest Research In- 
stitute in discovering possible products of value, in obtaining and disseminating 
information regarding their distiibution and quality, and in testing them in the 
laboratory, it seems clear tliat an organisation of a different nature is required 
to ascertain the results of treating them under commercial conditions. It is 
not necessary that this organisation should bo attached to the Research Insti- 
tute or even in all cases be managed by the Forest Department, so long as the 
necessary touch can be maintained. It is here, we consider, that Departments 
of Industries will be able to co-operate with the Forest Department, either by 
establishing pioneer factories, or, where these are not necessary, in placing the 
data obtained by the research officer before the industrialist in a way which 
will elicit his support. In other • cases, the suggestions put forward by the 
Forest Research Institute might be taken up by other suitable departments or 
by private agency direct, 

. 08. There are certain special industries such as the manufacture of pencils, 

matches, tea boxes, both ordinary and three-ply, and packing cases, which require 
a continuous supply of suitable timber within a reasonable distance from the 
factories, this distance depending on the method of transport. As the species 
suitable for those industries do not as a rule occur gregariously, their concentra- 
tion in plantations is strongly to be recommended. We understand that the 
Forest Silviculturist and local officers are engaged in studying the habits of 
these species, and that the formation of such plantations has been commenced 
in Bengal and Assam. Similar measures have been very effective in the case 
of fuel plantations of casuarina on the east coast and elsewhere in Madras* 
where the example has been largely followed by private enterprise. We have 
dealt further with a particular aspect of this subject in Chapter VI, where we 
discuss the various sources from which power can be provided for industrial 
purposes. 



43 


Fisheries* 

69. Striking evidence was also put before us regarding tlie immense future Indian flsbezies 

which awaits a more active development of Indian fisheries. It has been abund* develop- 

antly demonstrated by the few investigations that have hitherto been condueted 

in Madras and Bengal into the possibilities of deep-sea fisheries, bytrawling^ 
netting or lino fishing, that a very large supply of food can bo obtained from 
this source. The dearness and irregular supply of fish in many cities and towns 
within a reasonable distance from the coast is a subject of general complaint. 

The fishermen are usually men of low caste, ignorant, idle and uneducated, witl) 
a low standard of comfo|t. They are mercilessly exploited by middlemen^ 
whose exactions lessen the supply of fish and add greatly to its cost. In inland 
waters, various causes, such as the use of certain types of nets and fish traps, and 
the destruction of fish by the periodical emptying of irrigation channels, have 
had a most injurious effect on both the quantity and the quality obtainable. 

70. The Madras Fisheries Department has shown that much can bo done to Work of Madras 
improve the methods of sea fishermen in drying fish and preparing fish oil and ^'isheries Depart- 
fish manure. As a result of its exertions, some 260 small fish-oil factories have 

been established along the coast, mainly by the fishermen themselves ; and still 
further improvements in the preparation of the oil have been worked out by 
Sir F. Nicholson, the Honorary Director. 'I'he possibility of preparing tinned and 
cured fish of high quality has been amply demonstrated on a commercial scale. 

Co-(^erative societies have been started among fishermen, and seem likely in 
course of time to prove both successful in themselves and valuable in develop- 
ing a sense of self-respect and a higher standard of comfort among their mem- 
bers. Much experimental w^ork has also been done in connection wuth the 
stocking of tanks, rivers and canals with fresh- w'ater fish, and the cultivation of 
certain species in lagoon waters offers very promising prospects. We think 
that the Fisheries Department ’deserves even fuller support from Government, 
especially in the further development of deep-sea fishing. The capture, preserva- 
tion and transport of deep-sea fish require investigation and demonstration on a 
commercial scale. An organisation for the marketing of the fish will also have 
to be provided. -Owing to the present uncertainty of the results and the vari. 
ous difficulties interposed by the strong position of middlemen, the absence 
of refrigerating storage and other causes, there are many obstacles to overcome, 
and private enterprise is not likely to enter this field, until Government has fully 
slmwn the possibilities of the industry and expert employds are available. The 
only at tempt of which we heard to establish a private industry in fish on 
modern lines in this province, met with disaster owing to ignorance of local 
conditions, and the example is likely to prove deterrent unless Government leads 
the way. 

The Superior staff of the Madras Department consisted in 1917, in addition to 
the Honorary Director, of two Europeans, the marine and piscicultural ex- 
perts, and three Indians, an oil and soap chemist, an assistant to the piscicultural 
expert and an Assistant Director, a highly educated Indian gentleman, himself 
of the fisherman caste, with European scientific training. The extension of the 
operations of the department will, it may be expected, lead to the training of a 
number of additional experts, whom private companies, when formed, will no 
doubt be glad to engage. The total expenditure on the department in 1915-16 
was Es. 1,83,000, against receipts of Es. 1,36,000 ; the bulk of the latter, how- 
ever, were payments in respect of certain fishing rights which the department 
administers. • 

71. The Bengal Department ol Fisheries, which was till recently under the Fisheries in ottiw 
control of the Director of Agriculluie, has at its disposal an amount loss than provinces. 
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a quarter of that expended in Madras, and employs only a European piscicultu- 
ral expert and two Indians. The work of the department has hitherto consisted 
mainly of a general enquiry into the conditions of fish life and fisheries in Bengal 
and Biliar and Orissa ; a few co-operative credit societies have been started, and 
various special enquiries have been made : but the impression left on the Com- 
mission was that the department was seriously in need of staff and funds, and 
that little satisfactory progress was likely on existing lines. There is no reason 
to believe that the possibilities in Bengal waters are in any way inferior to those 
which the Madras department has shown to exist ; but in Bengal, as in Madras, 
the fishing industry is carried on under very bad conditions. Organised private 
enterprise has not so far taken up the industry with any success, and the 
department ajipears to be out of touch with what little exists. Wo are very 
decidedly of opinion that the development of fisheries in Bengal should bo 
taken up fully and energetically, and that the executive staff of the 
department should be considerably improved and strengthened. 

We may remark that the Bombay and Burma Governments do not possess 
any Departments of Pisheries ; and wo would suggest that they might well oon- 
sider*^the desirability of establishing them. The latter Government in particu- 
lar draw.s a revenue of some Us. 30 lakhs from fisheries. 

72. We see no necessity at this stage to pro])oso the creation of an imperial 
Department of Fisheries, but We think that the proposals that we are making 
regarding the organisation of scientific services will have a most important 
bearing on tlje improvement of fisheries in India. To furnish each of the larger 
provinces with the necessary comjjlemeiit of scientists would involve undue 
expense, and an incomplete equipment would bo useless moreover, there 
are several large river systems wliioh extend into two or more provinces, and 
the fish which frequent them cannot be studied satisfactorily by a purely pro- 
vincial organi.sation. 

We therefore recommend that the Zoological Survey be strengtliened 
by the addition of scientific ichthyologists who umuld work in close touch 
with, and would occasionally bo lent to, provincial departments. In this way 
they would soon accumulate a store of knowledge regarding the life histories 
and habits of Indian fish, in the absence of which much of the work hitherto 
done has been; and must remain, ineffective. 
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CHAPTER IV. 

INDUSTRIAL DEFICIENCIES OF INDIA. 

73. The sketch of Indian industrial conditions outlined in the preceding 
chapters would be misleading, unless we drew attention .to the extraordinary p* India’s 
extent to u hich the country, with its great industrial possibilities and re- 
quirements, is dependent upon outside sources of supply for the raw materials 

and manufactured articles necessary in the daily life of a modern civilised 
community. TJie existence of these deficiencies is prominently before 
industrialists and consumers alike at the present moment, and before 
presenting a list of them, we may briefly discuss their causes. 

74. The basis of modern organised industries in those countries where Canses ot 
they made their first appearance, was the manufacture of cast and wtought deflcienciea 
iron. Tho invention of the steam engine created the necessity for machine tools, 

to produce parts which would fit with sufficient accuracy to give smooth and 
efficient working. The existence of machine tools gre,ptly facilitated the 
manufacture of standardised parts iti large quantities, which wore in demanc 
for the mechanical processes required in textile and other similar industries 
These large-scale manufactures increased the demand for industrial chemicals. 

But the course of industrial development in India has followed verj 
different lines. The political and economic conditions of India in the past have 
created a large export and import trade ; and this trade has brought aboul 
the present industrial position. A large railway system and such othei 
mechanical facilities as were necessary for the preparation and transport oJ 
j)roduoe for export have been brought into existence, but, in the absence o: 
an existing iron and steel industry, with imported appliances. Tho grea» 
textile industries similarly rely almost entirely on imported plant and spares. 

The obvious need of having repairs done on the spot has led to the establish- 
ment of numerous engineering shops, without any corresponding equipment 
for actual manufacture. 

76. An examination of the present position of the Indian iron and steel Th« IMuui iron 
industry will show how the deficiency in this all-important industrial factor 
has affected the general situation. 

• Pig iron has been continuously produced in India since 1876, but it was 
only in 1914 that, the steel industry was established on a firm basis ; and 
since the outbreak of war, the capacity of the plant has been strained to the 
utmost to meet urgent military demands. There has, therefore, been no 
opportunity as yet to gauge the results . which must inevitably follow this 
important industrial advance, made at an extraordinarily opportune moment 
for India. 

The im^iorts of iron and steel in 1913-14, including galvanised iron, tin 
plates, steel sheets and plates, constructional iron work' and railway plant, 
amounted to over 1,260,000 tons valued at 26 crores of rupees. In addition 
to these, there were large imports of manufactured iron and steel in the form 
of machinery and millwork, motor cars and under other heads. The total 
capacity of the two large Indian iron works is only a fraction of the total 
amount imported, and only simple forms of steel, such as rails and other rolled 

sections, are produced. The war has given a stimulus to extension, and the 

6 
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schemes now under consideration will undoubtedly ’result dn an early increase 
in the volume of outturn and in a wider range of marketable products. 

76. The following brief statement of certain typos of machinery imported 
by sea in 1913-14, the last year of peace conditions, will further illustrate 
the position : — 


Articles, 

Prime-movers , . • . 


§ 

. . 

# 

Value. 

Bs. 

83,03,895 

Electrical machinery . . . 


. 

a 

61,79,440 

Agricultural machinery . 


• • 

a 

2,65,835 

Boilers • . . . • 


• • 

a 

35,54,205 _ 

Metal-working machines 


• • 

• 

1,45,965 

Oil-crushing and refining plant 


• a 

• 

8,21,870 

Paper-mill pitot . • . • 


• « 

a 

8,48,975 

Rice and flour mills 


a a 

a 

16,99,180 

Sewing machines and spares • 


a • 

a 

40,70,055 

Sugar machineiy . • • . 


a 

• 

4,67,.325 

Tea machinery .... 


• • 

a 

21,88,570 

Textile machinery — 

Cotton .... 



• 

1,78,75,425 

«T ute . . . • • 



a 

1,46,70,236 

Others *. . • • 


• • 

a 

8,58,820 

Typewriters and spares . • 


• a 

• 

11,32,996 

Miscellaneous items . 


a 

• 

1,33,11,180 


The imports of boilers and prime-movers are due to the absence in India 
of a complete system of engineering industries, based on the large-scale 
manufacture of iron and steel. The lack of familiarity with the use of 
machinery among the people generally accounts for the fact that, though 
. India’s greatest industry is agriculture, the demand for agricultural machinery 
is limited to the products of a few small local paanufactures, supplemented 
by imports valued at about Rs. 2^ lakhs. India produces more than 
3,000,000 tons of raw sugar per year, and in addition imports manufactured 
sugar to the value of Rs. 16 crores, yet the value of the sugar machinery imported 
was only a little over Rs. 4^ lakhs. Similarly, oil seeds worth nearly Rs. 25 
crores were exported ; but oil-crushing and refining plant to the value of only 
Rs. three lakhs was imported. With paper and pasteboard imports worth Rs. 160 
lakhs, paper-mill machinery and plant worth only Rs. 3^ lakhs were imported- 
These figures are significant of the exiguity of the efforts hitherto made in 
India to replace imported articles by the manufacture of indigenous raw mater- 
ials. On the other hand, the very large value of the imports of machinery 
for the textile industry is due to the entire absence in India of any engineering . 
works capable of supplying her needs, and the consequent reliance on overseas 
sources for this all-essential need of our largest existing industry. The 
direction of Indian industrial development has been thus predetermined by the 
existence of a large export trade in raw materials, and by the ease with which 
most classes of manufactured articles could be imported from abroad. Other 
factors arising to some extent out of this general tendency, hawe helped to 
restrict Indian industrial progress in the past to an incomplete and limited 
development along the lines already in4ioated. 

77. Where money has been invested in industries, it has generally been 
confined to a few simple and safe enterprises of an obviously attractive nature, 
whilst equally important minor industries have been almost entirely neglected, 
partly through ignorance of the country’s resource in raw material^ but 
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mainly because commerciifl firms have prospered too well along conservative 
and stereotyped lines to trouble about undeveloped industries with uncertain 
prospects. Before the war, they could always be sure of importing all necessary 
stores and machinery of assured and regular quality, and they hare naturally 
preferred a safe profit from trade, or from such established industries as jute 
and cotton manufacture, to a doubtful return from such ventures* as 
metallurgical and chemical manufactures. Another contributory cause has 
been the practice pursued by Government departments of indenting on the 
India Office for miscellaneous stores, which has been to some extent due to 
the absence of a stores-purchasing department in India. Government rules 
intended to encourt^e the purchase of locally manufactured articles have not 
succeeded in counteracting the tendency of indenting officers to place on some 
recognised authority the responsibility for price and quality. 

Generally speaking, the industries based on technical science have been 
disregarded, because profits in other ways have been easy and assured. The 
neglect of applied science is perhaps the most conspicuous among! our 
administrative deficiencies. 

78. "We have dealt in greater detail in Chapter X with the corresponding Defleienefas in 
dependence of India on imported technologists and engineers. It was to*®^®****®* 
this aspect of the question, as well as to the economic loss caused by importing 

articles which could be manufactured in India, and to the absence of Indian 
capital and management in many existing industries, that the attention 
of those who urged the need for industrial advance was principally directed 
before the war. The incompleteness of our existing system of industries 
has been subsequently brought into prominent notice by the interference with 
industrial supplies from overseas due to the war. This constitutes a serious 
national danger, the extent and gravity of which will be the more clearly 
realised, if we refer in detail to some of the more important manufactured 
materials or articles which are not at present made in India, although the basis 
for their production exists in the form of raw material. 

79. We have already referred to the position of the iron and steel industry. Defidendei in 
In the case of the non-ferrous metals, the Bawdwin mine, situated in the mai^actnwd 
Xorthern Shan States of Burma, contains sufficient lead and zinc to meet in ^ 

full the demands of India for these metals ; but as yet only metallic lead is 
smelted, and, before the war, a small proportion of the zinc ores was exported 
to Germany and Belgium, and afterwards to J apan. These ores are not only 
valuable for their metallic contents, but are capable of yielding large quan- 
tities of sulphur; and the establishment of zinc-smelting works, with 
recovery of the sulphur in the form of sulphuric acid, is a stop which is 
absolutely necessary in the interests of existing and future chemical industries, 
and is likely to be undertaken within the next two or three years. At present, 

India does not actually produce refined copper, although the Cape Copper Com- 
pany has already begun smelting for blister and will shortly place refined 
copper on the market. The plant of this company has a capacity of 1,000 
tons of refined copper per annum, which is, however, equivalent to a small 
fraction only of the imports. These, in the form of brass, yellow metal, 
copper sheets, copper wire and miscellaneous manufactures, amounted yearly 
to over 87,000 tons, valued at Ks. 411 lakhs. In addition, nearly 1,800 tons of 
German diver, an alloy of copper and nickel, were imported worth over 

Es. 22 lakhs. 

, In d ia, is apparently well supplied with bauxite as a source for aluminium ; 
hut until hydro-electric energy is procurable at a cost low enough to permit 
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of smelting under economical conditions, the metal cannot be produced in this 
country. We believe that one or other of the hydro-electric schemes projected 
on the Western Ghats will be able to supply electricity at a sufficiently cheap 
rate, and it is desirable that Government should facilitate the institution of 
Suitable schemes. 

Until 1914, the manufacture of tungsten po^vder was practically confined 
to Germany, though, since the outbreak of war, it has been carried on in the 
United Kingdom. Unless tungsten is smelted in India, we shall be unable to 
produce ferro-tungsten and “high-speed” steel, which are almost essential re- 
quirements in modern engineering Shops. They are made by highly specialised 
manufacturing processes, which can be successfully introduced into India only 
with the help of some existing company already engaged in tho^industry and in 
full work. No use is at present made of Indian chromite in the country for 
metallurgical, and very little for chemical, purposes. Forro-manganese has 
recently been produced in India, but for other ferro-alloys required in the 
manufacture of special steels, we are dependent upon imported supplies. Most 
of these can bo produced only, or at any rate most suitably, in an electric 
furnace, which can be worked economically on a relatively small scale. The 
immediate want, as in tlie case of ferro-tungsten and aluminium, is a supply 
of cheap electric power. Indian graphite, in most occurrences, is impure, but 
Ceylon graphite can easily be imported. We do not, however, manufacture 
graphite crucibles, a necessity in various metallurgical and other industries. 
India is the principal source of mica of the highest grades, but, in the absence 
of any manufacture of electrical machinery, it has to be exported at present 
in a practically raw state. We have in the Travancore monazite a large 
supply of incandescent earths suitable for the manufacture of gas mantles, 
but owing, to our inability to manufacture thorium nitrate in this country, 
the mineral is exported in the form of concentrates. 

India imports chemicals to the value of more than a crore of rupees 
a year ; but owing to the great variety hnd the relatively small quantities of 
each kind consumed in India under peace conditions, local manufacturers have 
hitherto limited their attention to the few “heavy ” chemicals which were in 
sufficient demand to support an economic unit of manufacture, and, as in the 
case of acids, were protected by heavy sea freights. Simple drugs and 
extracts are also manufactured on a small scale, but only in official medical 
stores and a few private factories on any recognised standard of purity and 
strength. Though improvement has been effected under war conditions, much 
still remains to be done before we exhaust the possibilities of these important 
products in this direction. We have already referred to the dependence 
of India on outside sources for sulphur, and to the necessity of insisting 
on the local smelting of her sulphide ores. In the absence of any means 
for producing from purely Indian sources * sulphuric, nitric and hydrochloric 
acids, and alkalis, our manufactures, actual or prospective, of paper, drugs, 
matches, oils, explosives, disinfectants, dyes and textiles are dependent upon 
imports which, under war conditions, might be cut off. Sources of raw materials 
for “ heavy ” chemicals are not deficient. The output of saltpetre could be 
raised to 40,000 tons per annum, and supplementary supplies of nitrates could 
be produced, if necessary, from atmospheric nitrogen ; but for this again, cheap 
electric power is needed. Salt occurs in abundance, and the establishment of 
caustic soda manufacture, preferably by an electric process that would also 
yield chlorine, is a necessary part of our chemical programme. There are 
available in the country, in fair quantity, many other raw materials necessary 
for “heavy *’ chemical manufacture, ‘in addition to those referred to under other 
heads : among them may be mentioned alum salts, barytes, borax, (gypsum. 
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limestone, magnesite, phosphate of lime and ochres. The' installation of plant 
for the recovery of by-products in coking has recently been undertaken, but 
for the recovery of tar and ammonia only. The recovery of benzol and related 
products has so far not been attempted, nor has anything been done to utilise 
the tar by re-distillation or other chemical treatment. 

Although India exported raw rubber valued in 1917-18 at 162 lakhs, (o) VegstaUe ani 
rubber manufacture has not been started in the country, and goods to the products 

value of 116 lakhs were imported in 1917-18. This industry is one of those 
that are essential in the national interest and should be inaugurated, if neces- 
sary, by special measures. Though textile industries exist on a , large scale, the 
range of goods produced is still narrow, and we are dependent upon 
foreign sources for nearly all our miscellaneous textile requirements. In 
addition to these, the ordinary demands of Indian consumers necessitate the 
import of some Ks. 66 crores worth of cotton piece-goods, and interference with 
this source of supply has caused serious hardshii). Flax is not yet grown in 
appreciable quantities, and the indigenous species of so-called hemp, though 
abundantly grown, are not at present utilised in any organised Indian industry. 

Our ability to preserve many of our foodstuffs’in transportable forms, or to provide 
receptacles for mineral or vegetable oils, depends on a supply of tin plates, which 
India at present imports in the absence of local manufactures. Our few paper 
factories before the war stood on an uncertain basis, and wb are still 
dependent upon foreign countries for most of the higher qualities. India 
produces enormous quantities of hides and manufactures certain qualities of 
leather on a relatively small scale by modern processes ; and the village 
tanner supplies local needs only, and with a very inferior material. 

To obtain the quantities and standards of finished leather which the 
■country requires, it will be qecessary to stimulate the industry by the 
institution of technical training and by experimental work on a consider- 
4ible scale. This subject is treated at some length in Appendix D. Large 
quantities of vegetable products are exported for the manufacture of drugs, 
dyes and essential oils, which, in many cases, are re-imported into India. 

Some efforts have recently been made to lessen this obvious waste, but, in 
the absence of a sufficient botanical and chemical staff, it has hitherto proved 
impossible to open up the very important and profitable field of industry 
which indubitably awaits development in this direction. 

80. India’s defective industrial equipment is further exemplified by Other defloien- 
imports" of cement valued at Rs. 66 lakhs, soap at Rs. 76 lakhs, and paints at®'®** 

Rs. 64 lakhs. The manufacture of these materials has for long been established 
in the country, and has been appreciably increased since the year 1913-14, 
but the extent by which it falls short of the requirements of the country is 
fully evident. 

81. So far we have considered only the case of manufactured materials, but Defleiondw m 
these are in many oases of little use, unless they can be converted into articles ^j^J^***^** ^ 
of industrial or domestic value, and Indian mantifaoturers have in the past 

■confined themselves to a very small number of these, which seemed to promise 
certain and large profits. The blanks in our industrial catalogue are of a kind 
most surprising to one familiar only with European conditions. We have 
already alluded generally to the basic deficiencies in our iron and steel industries, 
and have explained how, as a result of these, the many excellent engineering 
shops in India are mainly devoted to repair work, or to the manufacture, hither- 
to mainly f^m imported materials, of comparatively simple . structures, such 
as roofs and* bridges, wagons and tanks. India can build a small marine 
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engine and turn out a locomotive, provided certain essential parts are* 
obtained from abroad, but she has not a machine to make nails or screws, 
nor can she manufacture some of the essential parts of electrical machinery. 
Electrical plant and equipment are still, therefore, all imported, in spite of the fact 
that incandescent lamps are used by the million and electric fans by tens of 
thousands. India relies on foreign supplies for steel springs and iron chains, 
and for wire ropes, a vital necessity of her mining industry. ‘We have already 
pointed out the absence of any manufacture of textile machinery, and with a few 
exceptions, even of textile-mill accessories. The same may be said of the 
equipment of ;^early all industrial concerns. The list of deficiencies includes 
all kinds of machine tools, steam engines, boilers, oil and gas engines, 
.hydraulic presses and heavy cranes. Simple lathes, small sugar mills, small 
pumps and a variety of odds and ends are made in some shops, but tiie basis of 
their manufacture and the limited scale of j)roduction do not enable them to 
compete with imported goods of similar character to the extent of excluding 
the latter. Agriculturists’ and planters’ tools, such as ploughs, mamooties, 
spades, shovels and pickaxes are mainly imported, as well as the hand tools 
of improved character used in most cottage industries, including wood- 
working tools, healdsand reeds, shuttles and pickers. Bicycles, motor cycles and 
moto^ cars cannot at present be made in India, though the imports under these 
heads were valued at Es. 187 lakhs in 1913-14 The manufacture of common 
glass is carried on in various localities, and some works have turned out 
ordinary domestic utensils and bottles of fair quality, but no attempt has been 
made to produce plate or sheet glass, or indeed any of the harder kinds of 
commercial glass, while optical glass manufacture has never even been mooted. 
The extent of our dependence on imported glass is evidenced by the fact that 
in 1913-14! this was valued at Es. 164 lakhs. Porcelain insulators, good enough 
for low tension currents, are manufactured, but India does not produce the 
higher qualities of either porcelain or china. Attention has been directed 
to the building of steel ships, but until the local supply of steel has been 
greatly increased, it is more than doubtful if expectations in this direction 
can be realised, and it is probable that there are other ways in which our 
present relatively small supplies of Indian steel can be more quickly and 
more profitably utilised. 

82. The list of industries which, though their products are essential alike 
in peace and war, are lacking in this country, is lengthy and almost ominous. 
Until they are brought into existence on an adequate scale, Indian capitalists 
will, in times of peace, be deprived of a number of profitable enterprises ; 
whilst in the event of a war which renders sea transport impossible, India’s all- 
important existing industries will be exposed to the risk of stoppage, her 
consumers to great hardship, and her armed forces to the gravest possible 
danger. 

83. The removal of these deficiencies is one of the main objects of our 
proposals, ?md the various schemes which we set forth are designed to meet this 
end, as well as to promote thft industrial prosperity of the country generally. 
We desire, however, to draw attention here to the necessity of securing the* 
inception in India of certain very specialised and essential industries, which 
must be set up in this country at the earliest possible date, if grave dangers 
are to be avoided. Though in many cases the importation of technical spe- 
cialists wiU be sufl&cient to enable our local industrial capitafists to get to 
work, there are a few^^classes of articles produced only by firms which have 
attained efllciency in their manufacture after the eaq)enenoe of, nlany years- 
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*nd tite expenditure of much money. The machinery and apparatus which 
they employ is often manufactured only by themselves or to their own specifica- 
tions, and its imitation in this country is not possible, nor, were it possible, 
would this be suffident. Therefore, to attain its end. Government must take 
special steps to facilitate the manufacture of these articles in India. Among 
such industries, we would include the production of such essential articles as 
magnetos, incandescent lamps, ferro-tungsten, “high-speed” steel, graphite 
>crucibles, special forms of porcelain for insulators, chemical glass, and 
probably also certain forms of “ heavy ” chemicals, rubber and vulcanite. 
In other countries, foreign firms have frequently been encouraged to start 
branches by the existence of high tariff walls; there are also somewhat 
numerous examples of direct encouragement accorded to the establishment 
of foreign firms manufacturing lethal munitions ; and we believe that there 
are several cases in which outside manufacturers have been helped to set on 
foot the production of articles needed in the interests of national safety, such 
as motor tyres and locomotives. There are many other important manufac- 
tures which, though they must be carried out on a large scale, involve no 
•secret processes that any well-trained specialist should be unable to initiate ; 
and in the inception and stimulation of this large range of important indus- 
tries, the organisation whicli we propose and the efforts of private industrialists 
will be more than fully occupied for a long time to come. 




62 


CHAPTER V. 


INDUSTRIES AND AGRICULTURE. 


improvements. 


84. It will be clear from the general trend of this report that tlio present Importance ol 
position and future prospects of Indian industries depend to a very large extent 
on the pi'oducts of Indian agriculture. Wo take this opportunity of stating in 
the most emphatic manner our opinion of the paramount importance of agri- 
culture to this country, and of tho necessity of doing everything possible to 
improve its methods and increase its output. W e consider tho improvement of 
agriculture necessary, not only because it forms the basis on which almost all 
Indian industries must depend, but also for tho furth<!r reason tJiat the exten- 
sion among the people of a knovvh'dge of improved agricultural methods, and, 
in particular, of the use of power or hand-driven machinery, will benefit agri- 
culturisls both by adding to their income and by its educative effect. 


Such improvements will, we anticipate, he mainly effected by organisations 
which arc in process of development under tho charge of the imperial and provin- 
cial Departments of Agriculture, and though the re.sults attained arc not yet 
of much economic importance, they are steadily growing, and Avill eventually 
demand largo manufacturing establishments to produce tho macOdnery, plant 
and tools which the ryot will find advantageous as labour-saving devices. 


Agricultural progress will inevitably be followed by a general rise in tho 
standard of living, which will create a ranch larger demand for manufactures 
than now exists, and thus provide within tho country a market for the pi’oducts 
of the increased industrial activity which our proposals are designed to 
ensure. 


It is obvious, therefore, that tho efforts of Government for tho improve- 
ment of agriculture should bo made pari passu Avith those which it may adopt 
for the improvement of industries, as the result of tho recommendations in this 
report. 


86. We have drawn ^tention in Chapter III to the largo proportion of Possibilities of 
Indian products which are exported in an unmanufactured condition. The improved 
improvement of agriculture will no doubt increase the volume of such products 
raised in India ; but it is far from likely that the result of this Avill be a pro- 
portionately greater export of raw produce. Tho increase of capital, the rise in 
wages, and the economic education of agriculturists, which will result from 
agricultural improvement, are all factors which are likely to assist industrial 
development. To take one example, sugar is an imi)ortant item of tho food 
supply of the people of India, and one reason why such a large quantity is 
at present imported, is the want of adequate means for familiarising Indian 
farmers with the principles of scientific agriculture and for putting them in a 
financial position to take advantage of these. It is scarcely conceivable that a 
similar state of affairs should arise with regard to any other food product of 
equal or greater importance; but the instance of sugar is, at any rate, 
significant of a state of affairs into which a country, which neglects agricultural 
improvement, may easily drift. 

The Indian Famine Commission, 1880, pointed out that “ the numbers who 
have no other omnlovmAnt than agricultuTO are in large parts of the country 

7 
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greatly in excess of those required for the thorough oultiyation of the land.” 
In the forty years which have elapsed since this was written, there has been 
some change for the bettor, but it is still Tstrictly true that there is a vast field 
for improvement in the efficiency of the methods and, still more, of the imple- 
ments employed by the ryots. It is well known that, in many cases, the yield 
per acre of Indian crops is very much lower than that obtained in other 
countries. The average weight of stripped cane per acre in the principal 
sugar-producing tracts of India is only ton tons against forty tons in Java. In 
India 98 pounds of ginned cotton are obtained per acre ; in the United States 
nearly 200 pounds ; and in Egypt 450 pounds. The average yield of rice per 
acre is only about half what it is in Japan. India cannot, however, claim to 
sot off against the lower yield a greater economy in tho use of her available 
labour. 

80. In British India, the area under cultivation is approximately 

250.000. 000 acres, of which 40,000,000 acres are, for thb time being, fallow and 
unworked. Tho Census Beturns of 1911 show that of the total population, 

80.000. 000 are directly employed on the land, or one person to every 2-6* acres 
of cultivated land. Previously to the outbreak of war, the corresponding figures 
for Groat Britain and Gqjmany were one to 17'3 and one to 5*4 acres, respec- 
tively. Tho only crops grown in both England and India on a large scale are 
wheat and barley ; the respective standards of yield are 1,919 lbs. and 814 
lbs. per acre for wheat, and 1,645 lbs. and 877 lbs. per acre for barley. 
It becomes, therefore, regrettably clear that agricultural operations are 
conducted with much greater efficiency and economy of human labour in both 
Great Britain and Germany than they are in India. This is partly due to the 
superior physique and education of the cultivators themselves, partly also to 
the superior quality of their cattle, but it very largely results from the extensive 
employment of horse and motor-driven machinery in the varied operations of a 
modern farm, such as ploughing, reaping and threshing. The census of produc- 
tion of 1908 revealed the fact that tho farmers of Great Britain in that year 
employed nearly 35,000 engines, developing well over 200,000 horse power, and 
it cannot bo doubted that since that date the use of small motors and power- 
driven tractors has greatly increased, as agricultural engineers both in Europe 
and America have devoted much time and labour to devising improved machi- 
nery of this class. In India, agricultural conditions are widely different ; but 
there is an equal, if not greater, scope for mechanically operated plant. As 
yet, very little is in use, chiefly because holdings ate small and scattered, and 
ryots possess little or no capital. The co-operative movement may be expected 
to promote combinations to secure some of the advantages of farming on a large 
scale, and these would be greatly stimulated by the grant of takavi loans for the 
purchase of labour-saving machinery. Attention will be drawn to the results 
achieved in this direction in the south of India— not very important perhaps, 
if measured by their immediate economic effect, but of great value as indica- 
ting the line along which development may be pursued with certain prospects 
of success. 

87. Power-driven machinery may be very largely employed in India in 
connection with agriculture : — 

(1) to lift water for irrigation from wells, channels, tanks, watercourses 
and rivers j 

^ FAllowf bftve been exolcded in ibe oate of India and inclodod in tbe caae of Gfaat ^ Britain and Oermany. la 
India, fallows arc due, as a rule, to acoldental mlsloi’tune, of to land being on tbe rery margin of onltttalion. imoir 
laud in India ift entirely neglected ; in England and Germany It is kept clean and well enltirated as a regnlar featniw 
of agrioultnml practice. Meadows and grass lands baire been Inolnded In all three oaset| tibongb they are caieftilly 
treate^ln England and Germanyi and wxyelYe UtWe or no attention In (ndia, 
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(2) to improve the land by draining lovr-lying ground and water-logged 

soil and keeping down the level of saturation in canal-irrigated 
tracts ; and in certain parts of the country, by deep ploughing ; 

(3) to prepare crops for the market in the most profitable form. This 

included' such operations as fibre and oil extraction, wheat grind- 
ing, paddy husking, cofiFec pulping, tea manufacture, and, most im- 
portant of all, sugarcane crushing, a subject which will bo dealt 
with in more detail below ; 

(4) to prepare materials required in agriculture, such as bone meal for 

manure, and crushed or chopped cattle food. 

Scarcely less important, both as an educative influence on tlic cultivator 
and as a means of improving the efficiency of agricultural labour and the 
quality of the produce, is the provision of hand machinery of improved types, 
especially for the reaping, threshing and winnowing of crops, and the prepara- 
tion of food and fodder ; also of modern plant and implements work(^d by 
animal power, to cultivate the land or drive small machines. Further, those 
will also servo as an easy introduction to the use of power-driven machinery 
proper. 

88. We cannot do more than indicate very roughly the extent to which Irrigation by 
the development of irrigation by mcchani«il methods may ultimately be carried, 
and the following observations are only intended to convey some notion of 
what is possible. There are at least three million wells in India from which 
water is lifted for irrigation, and the number of men and cattle employed on 
this work is very large. The Indian Irrigation Commission of 1901*03 reported 
that the area under wells was not less tlian 16 million acres, and they re- 
marked : — “ It may not bo sanguine to look forward to a period when the area 
under well irrigation throughout India will have been doubled.” Since this 
opinion was expressed, mechanical methods of lifting water from wells and 
rivers have been greatly developed, and the depth from which w'ater can now be 
profitably raised is at least twice what it w'as 16 years ago. This enormously 
increases the volume of underground water which can be tapped, and conse- 
quently the area which might be brought under irrigation. Within the last 
few years, fully 1,000 pumping stations have been established in the south of 
India, and the number is large enough to w^arrant the general conclusion that 
mechanical method.s of lifting water for irrigation can be applied in India on 
a very extended scale. Even if in no more than five per cent, of the wells now 
used for irrigation the use of small mechanically driven pumjis were practicable 
and the area under well irrigation developed to the extent the Irrigation 
Commission anticipated, this would mean tlie emi)loyment of about 300,000 
pumping sets at an initial capital outlay of something like 60 crores of rupetss, 
with annual working expenses of probably not less than six crores, and with the 
result of very large gains to the cultivators. The manufacture of this immense 
amount of plant, with adequate provision for renewals and repairs, should give 
employment to many large mechanical engineering establishments, which 
would undoubtedly grow uj) to supply so vast a market. Steam, oil, gas, and 
petrol engines, and electric installations could all be appropriately used as 
sources of motive power, each on more or less standard lines, which would 
greatly facilitate their manufacture. Similarly, a groat variety of pumps would 
be required, and for eaoh there would be a large demand. Where conditions 
are favourable, central generating stations might be established and the 
motive power for driving the pumps distributed electrically, while incidentally 
the demand for belting would keep several large factories fully occupied. 



55 


Increased yields 
to be obtained 
bom sugarcane 
oaltiYation. 


Attention may also bo drawn to the advantagea ‘of pumping water from 
rivers for irrigation. Both in Madras and Bombay, some work in this direction 
has already been done, and the l)ivi island'plant on the Kistna river is probably 
the largest irrigation pumping station in the world. The total cost of this 
installation was 20 lakhs of rupees, and it now irrigates an area of 36,000 acres. 
There are many rivers, the perennial flow of which is by no means fully utilised, 
but could bo made available, if lifted from the river beds by means of pumps. 
The possibilities of lift irrigation in Sind are unknown, but probably very great. 
The river Indus flows thtoiigh the country and, by means of inundation canals, 
irrigates considerable areas during the flood season ; but for the rest of the year 
the water flows uselessly into the sea. The project for the construction of a 
barrage across the Indus is still under consideration, and, if it be finally 
accepted as practicable, the work will be difficult and protracted. It seems that 
investigations should bo made to ascertain the feasibility of irrigating the land 
by pumps in the meantime. Experimental work can be done at a very small 
cost and can be developed with great rapidity if successful. The possibility of 
growing Egyptian cotton in Sind can be thoroughly tested by a preliminary 
irrigation scheme of this type, and, if the results are promising, progress can 
be made with demonstration work in readiness for the barrage irrigation 
system. 

89. In our note on sugarcane (Appendix C), wo have drawn attention to 
the results likely to he obtained by the introduction of central power-driven 
cane-crusliing plants. Each of these at pre-war prices cost about Es. 1 2,000, 
and is capable of dealing with 100 acres of good cane in a season. Roughly, of 
the sugar consumed in India, three-fourths is grown in the country and one- 
fourth is imported. Roughly also, of that grown in the country, one-third is 
wasted owing to the inefficiency of the primitive methods of extraction. Nearly 
one-half of this loss might easily be avoided, and, if it were, the profits of cane 
cultivation would be gi'eatly increased. 

We have bad much evidence brought before us to show that, under favour- 
able conditions, sugarcane cultivation is very profitable and yields much higher 
returns than can be obtained from most other crops ; but the average outturn 
throughout the country is exceedingly poor, and the area under cane cultivation 
depends n]Don, and varies with, the relation between the prices obtainable for 
sugar or gur, and those for such crops as paddy and vagi. The ryot’s difficulties 
arc want of water for irrigation, the strain imposed upon his cattle during tlie 
cane-crushing season and lack of capital. The pump will often help him over his 
^rst difficulty, and the engine will drive his mill and reduce the work tlirown 
on the cattle to that of carrying the cane from the field to the mill, while 
the larger yield and the smaller expense in working will greatly increase 
his profits. 

Years ago, the iron- roller mill replaced the wooden charkh and now the time 
has come when tlie power-driven mill should as completely replace that worked 
by cattle. The area under c me cultivation in British India is about 2^ million 
acres. Improvements in the methods of extracting the juice can certainly in- 
crease the yield by ten per cent., and it is equally certain that better cultivation 
and the^morc extended use of manure should add at least 20 per cent, to the 
gross weight of the crop, making the total increase in the amount of sugar pro- 
duced in India 32 per cent., or more than sufficient to render the country self- 
supporting at the present time. The universal adoption of power plants for 
cane crushing would cost about 30 crores of rupees ; this expenditure would be 
justified by llio consequent reduction of the present cost of cane crushing and 
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by tbe increased yield of sugar. The indirect gains to agriculture would also 
be of the highest importance. Largo numbers of cattle, whoso work must 
be equivalent to many hundreds of thousands, probably millions, of boi*so 
power, are employed in lifting w'ater and crushing cane. It is hardly 
realised how heavy is the burden thus entailed upon the farmer’s cattle, and 
how severe the resulting deterioration of their workijig power for purposes of 
cultivation. 

It will, therefore, be seen that, even under the present conditions of Indian 
agriculture, an expenditure of 80 crorcs of rupees upon machinery for well 
irrigation and cane crushing alone w'ould be highly remunerative, and it is pro- 
bable that thereafter a further, and possibly greater, outlay would prove profit- 
able. Eoiigli figures only have been given to convey some idea of the scale on 
which operations might ultimately be conducted, but tliey suflice to show tliat 
in this direction alone a vast mechanical engineering industry and many oiners 
subsidiary to it would inevitably spring up throughout the country 

90. Oil seeds are groum on an average area of about 15 million acres in Improvements 
British India ; a largo proportion of the crop, valued at about 36 crores of oh extraction, 
rupees, is exported in normal years and the remainder consumed locally. The 
extraction of oil is practised to some extent wherever oil seeds are grown, 
chiefly by means of bullock-driven ghanis, Avhich are neither efficient in ex- 
pression nor economical in labour Pow'cr-drivcn mills arc found to some 
extent in Calcutta, Bombay and elsewhere, particularly on the w'cst coast for 
the treatment of copra ; but tliero is room for great extension of their use, 
especially for types of plant which will give a more complete extraction. This 
is perhaps of less importance in the case of oil seeds which yield cake for cattle 
food ; hut wlieii the cake is used for manure, as iu the case of castor seed, any 
oil left in it is wasted. Indeed it is probable that even in cake used for cattle 
food any excess of oil over five per cent, is wasted, and that, in all cases wdicre 
edible cake is directly used as manure, any oil contents wliatsocver are not 
merely valueless, but actually harmful. In recent years, the extraction of oil by 
continuously operated screw-})resses has become more common ; this })rocess has 
proved very satisfactory in treating certain kinds of Indian seeds, and there is 
undoubtedly a largo field for its employment. As in the case of sugarcane 
crushing, and for the same reason, it is desirable to eliminate cattle-driven 
mills and to employ more powerful and, therefore, more efficient means of ex- 
traction. At present, so large a percentage of the oil available from the seeds is 
left iu the cake that there seems to be a fair prospect of successfully working 
the latter over, again by solvent processes, which are capable of extracting the 
oil almost completely. Thisw'ould he a great gain in the case of fertiliser cakes. 

But, as regards fodder cakes, the Indian ryot is not yet convinced that his 
cattle can only usefully assimilate a small proportion of the oil contained in 
the cake which he feeds to them, and, therefore, lie still prefers to feed his 
cattle on cotton seed rather than on cotton-seed oil cake. 


91. Even from the point of view of Indian industrial development, the Effects of 
necessity for increased efforts for the improvement of agriculture is clear. The agncultural 
ideal before the Department of Agriculture is the production of a larger output indnttiiw. 
of more valuable crops, with smaller demands on human and animal labour. 

This will result in a greater creation of w ealth and an increase in the raw 
materials for industries ; will ease the difficult problem of the supply of cattle ; 
and will liberate additional labour for industries. 
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9^. We may again emphasise the imperatire importance or Keeping tne 
Department of Agriculture in elose touch with modern developments connected 
with the generation of power. India is not yet at all accustomed to a free use 
of raeclianical appliances, and it should he an important function of the Depart- 
ments of Industries and Agriculture to encourage their introduction in every 
possible way. Experience in other countries is not directly applicable to India, 
and a special study of the local conditions is essential to rapid and sustained 
progress. The Director of Industries in each province should have a complete 
laboratory, equipped for the mechanical testing of small prime-movers and {ho 
machinery that they are intended to drive. • The requirements of the ryots 
should be studied, and any defects in the machinery should be carefully noted 
and communicated to the makers. For a long time to come, the employment of 
machinery in agriculturai^India will largely depend upon the completeness and 
efficiency of the official organisation which is created to encourage its use and to 
assist those who use it. 



CHAPTER YU, 


POWER. 

93. Tho distribution of the natural resources for generating energy which Position ol 
a country possesses, mainly determines the location of, at any rate, those foil* i® 
indusjtnes in which the cost of fuel for power and heat bulks largely in 
tho total manufacturing charges. 

In the milt and general engineering industries, fuel is chiefly required to 
generate power, and, though its cost is important, it is seldom the dominant 
factor. With sea transport available to coast towns, with tho extended railway 
system which the country now possesses and with other sources of fuel supply 
yet to bo mentioned, no great difficulty appears to bo experienced in any part of 
India in obtaining coal or some form of fuel, at what may be deemed a 
reasonable cost for ordinary power purposes. It may hero be observed that the 
greatly increased efficiency of our methods of converting heat into work during 
the last 20 years has materially improved the position of India as a potential 
user of mechanical appliances, though the effect is not yet fully apparent, 
owing to natural reluctance to relegate to the scrax)-heap obsolete but service- 
able plant. Engines are in use which, though they are still mechanically in 
good condition, require much more steam than a modern engine of the same 
size. The institution, however, of certain important industries, for example 
electro-smelting and some electrolytic chemical processes, is possible only when 
I)Ower is available at rates w^ell below the cost at which it can usually bo 
obtained through the medium of heat engines. 


Sources of Power Supplies* 

94. As we have already seen, tho distribution of coal in India is very Co®*- 
irregular, being chiefly confined to the old province of Bengal, where the 
deposits are of great extent; to the Central Provinces and Centrol India, 
where the fields are only partially developed, and, so far as is known, contain 
only coal of an inferior description ; and to tlie Hyderabad State, which 
posses.se8 the Singaroni field y ielding a steam coal of fair quality. 

For metallurgical purposes the supplies of suitable coal are greatly 
restricted. The Tertiary coal of north-east Assam produces an excellent coke, 
but its situation naturally limits its use ; there .are also similar coals in some 
of the smaller Assam fields, like Haranggiri, which are not yet served by 
railways ; but the only large supply of good coking coal so far established, 
and within an area suitable for industrial development on modern lines, is 
that of the Gondwana fields of Bengal and Bihar. 

Even in these Gondwana coking coals, the high percentage of ash and 
correspondingly low calorific value reduce their radius of economic use under 
conditions of railway transport, and it will be still further diminished, as the 
shallow seams are exhausted and the deeper coal is worked at higher cost. The 
demands for coal from the Bengal fields are rapidly growing, and the metallur- . 
gical developments that are economically desirable or are necessary on the 
round of military security, will incroase the demand for the best qualities of 
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coni to an extent that necessitates a special survey of the situation, with a 
view to introducing economies in the methods of mining and consumption. 
We recommend that this question ho taken up at an early date. Such a review 
of the fuel situation in eastern India should include an examination of 
measures in progress for rendering more accessible the undeveloped Holds of 
Assam. 

The coals of the Central Provinces are generally characterised by high 
percentages of ash and moisture Avith correspondingly Ioav calorific values. As 
sources of ])OAvor, therefore, these coals have a limited sphere of utility, and 
being, so far as is known, unsuitable for coke making, their use is limited to 
steam raising. 

Coal of Tertiary age, generally inferior in quality and limited in quantity, 
is obtained from small fields at Palana in the Bikanir State, in the Salt 
Kange of the Punjab, in Jammu and in Baluchistan. These sources of 
supply are insuflBcicnt to moot the demands of industries conducted on 
anything approaching modern lines. 

9.5. The forests are capable of yielding important supplies of wood fuel, 
which can be, most advantageously -employed, after conversion into gas, to 
generate power in internal combustion engines. Gas plants arc obtainable 
which can he worked with the wood either in its natural state or after its 
reduction to charcoal. But we may observe, in passing, that the use of wood in 
stc<im boilez’s, when the steam is required for poAver purposes, is extremely 
Avasteful and should be discouraged as much as possible. The forests of India 
are unfortunately confined chiefly to the hilly tracts, and over large areas the 
cost of transport of wood fuel is so heavy as almost to preclude its use. 
Further, the evidence aac have gathered, chiefly from the officers of the Forest 
Department, does not encourage the idea that, even in the neighbourhood of 
the forests, the supply of fuel is capable of any very great expansion. Little or 
no information could be obtained regarding the rate of reproduction of fuel 
trees in natural forests, and the opinion Avas generally expressed that it would 
be necessary to have recourse to extensive planting to meet any heavy and 
continuous demands for vA Ood fuel at reasonable rates. Only at Changamanga 
in the Punjab and in the south of India, chiefly in the neighbourhoods of 
Madras and Bangalore, have fuel plantations been at all extensively made. 
The results obtained from oasuarina plantations along the Coromandel*Coast 
have been very satisfactory, also those from the comparatively small areas on 
the Mlgiri Hil)s planted with eucalyptus. 

We consider that the economic aspects of forestry in relation to the fuel 
supply of the country have hitherto not received sufficient attention. We 
desire to direct attention to the advantages of Avood distillation as a method of 
obtaining charcoal and certain valuable by-products, acetate of lime, methyl 
alcohol and wood tar, by the sale of ■which the local cost of the charcoal would 
bo greatly reduced. For all hut the smallest units of poAver a suction gas plant 
is extremely convenient and efficient, and we recommend that any methods 
wliich are likely to cheapen the cost of fuel for such plants should be the 
subject of detailed investigation and trial. 

96. There is no possibility of estimating the prospects of oil production, 
and it Avould therefore be unAAUse to rely on this form of fuel to make up 
for the depletion pf our coal supplies. The serious economic value of the oil- 
bearing areas in Baluchistan and the Pfinjab is still far from being estab- 
lished as a commercial proposition ; the oil field of north-east Assam has shoim 
vei’y slow expansion, and the value of the new fields at Badarpur in central 
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Assam has yet to be demonstrated. In Burma, the three main fields of 
Yenangyaung, Yenangyat and Singu are being rapidly exploited, and no others 
likely to replace them have so far been proved, in spite of extensive and costly 
prospecting o|)eration8. 

It is very undesirable that the fuel supply of the country should be 
derived from external sources, and ve were informed that in the Madras 
Presidency and Mysore, this aspect of the question had been considered by the 
DepartmeSnts of Industries, whose ofiicers now recommend the use of suction 
gas plants for all units of over ten horse power when cbarcoal can be obtained 
at a reasonable rate, and endeavour to confine the employment of the oil 
engine to power units below this size. Petrol is chiefly used in motor cars and 
small engines which are only intermittently employed. As a source of indus- 
trial power, it is unimportant ; but the demand for it for other purposes is likely 
to grow, and the provision of a suitable substitute is generally recognised as 
desirable, if not actually imperative. On several occasions our attention was 
drawn to the possibility of making industrial alcohol from hitherto neglected 
vegetable materials, some of which appear to be sufficiently promising to 
justify investigation and experiment. We recommend that a more liberal 2)olicy 
should be followed by the excise authorities in respect of the class of denaturant 
proscribed, and more regard might be paid to the likelihood rather than to the 
mere possibility of frauds upon the revenue, ■when the requirements of com- 
mercial users conflict with excise regulations. 

97. The value of wind power in India is very small, owing to the lightness Wind power, 
of the prevalent winds, except along the sea coast and on the Deccan 
uplands. For industrial use this source of power is too intermittent and tod 
uncertain, and it can only be employed with advantage for lifting water, 

either for domestic purposes or for irrigation. In the first case an elevated 
tank, in the other a storage reservoir is necessary ; and only where these can 
bo cheaply installed is it worth while to set up a windmill. Such mills are 
not common now, but the increasing cost of labour and the growing tendency 
to resort to mechanical appliances will probably load to a more extensive use of 
them in the future. 

98. The principal reason why India has been able to develope water power Water pomr. 
only to a limited extent is that the seasonal character of the rainfall makes 

storage works in most cases a necessity, and the outlay involved in their 
construction, unless the water can be used for irrigation afterwards, is lijcely to 
raise the cost of power above the rate at which it can be generated by other 
means. The progress that has been made in the development of hydro-electric 
methods of generating and distributing electric energy has, however, opened 
out new prospects in India, which, in recent years, have been greatly enlarged 
by the investigations of engineers in the Bombay Presidency and the practical 
results which they have obtained. Before the electric transmission of power 
overlong distances became a practical success, the use of water power in 
India was confined to one or two fairly large cotton mills, as at Gokak and 
Ambasamudram, to a number of small factories on planters’ estates in the 
hills, and to numerous small water wheels on hill streams and at falls on the 
irrigation canals, which drive flour mills. 

The Mysore Durbar set up the first central hydro-electric installation in 
India on the Cauvery river at Sivasamudram in 1903. Beginning with 4,000 
horae power, the central generating station has been gradually enlarged, till at 
the present time its capacity is about 18,000 horse power, the major portion of 
which is transmitted at 70,000 volts over a distance of 90 miles to the Kolar 

8 
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gold fields. The irregular flow of the Cauvery has been orercome by the 
construction of a dam across the river at Kannambadi near Seringapatam, 
which stores sufficient water to maintain a minimum flow of 900 cubic feet 
per second. The Kashmir Durbar subsequently established a hydro-electric 
station on the Jhelum river near Srinagar ; but in this instance, tbe anticipated 
demand for power has as yet been only partly realised. In western India, 
attention was drawn to the potentialities existing in the heavy rainfall on the 
country fringing the Ghais and the facilities offered for the construction of 
hydro-electric installations by the very steep drop to ^he plains. After years 
spent in surveys and the preparation of plans, a company was formed with 
Indian capital, which lias carried out a series of m orks in the neighbourhood 
of Lonavla, and these, though not yet complete, already supply the cotton 
mills in Bombay with 42,000 horse power for 12 hours a day. Additional 
works of a similar character, but on an even larger scale, are now being 
constructed in the Andhra valley, and are under contemplation in both the 
Nila Mula and Koyna valleys, though progress is greatly delayed by the war. 
The electric energy now supplied to Bombay is roughly equivalent to that 
which would be obtained from 600 tons of coal a day, and the reduction of the 
Bombay demand by this quantity is, under war conditions, a matter of great 
importance. It is expected that about half a million horse power will be 
obtained from the Western Ghats, which can either be transmitted to Bombay 
or utilised on the coast for electro -chemical industries, such as the extraction of 
aluminium from bauxite and the manufacture of nitrogen compounds from 
the air. 

• 

• Elsewhere in India comparatively little use has been made of water power, 
though numerous cities and towns have been eijuipped with steam-driven 
electric installations for the supply of light and power. Undoubtedly the most 
important sources of water power immediately available are to be found in the 
streams and rivers draining the Himalayas ; but, except for the electric lighting 
of hill stations like Simla and Darjeeling, no profitable application of it has yet 
been discovered. The main Indian centres of population and indjistry, except 
Bombay, are situated at great distances from those parts of the country where 
the natural features exhibit possibilities for the generation of water power. 

99. The preliminary reconnaissances which have been made have yielded 
very little reliable information as to what can be done in the future. We now 
require hydrographic surveys on a much more elaborate scale than has hitherto 
been attempted. In view of the increased possibilities of water power due to 
the recent advances in electro-chemical and electro-metallurgical technology, 
these are now likely to produce results of practical impoi’tance. Large 
amounts of water power are in commercial use in other parts of the world for 
the manufacture of iron, steel, alloys, aluminium, calcium carbide and various 
nitrogen compounds. As wo have elsewhere pointed out, it is imperative that 
some, if not all, of these industries should be established in India, and in order 
that they may be successfully worked on a commercial basis, the operations 
will have to be on a very large scale. In these industries the working cost is 
mainly made up of two items, the interest on the capital outlay and the cost of 
power consumed. They are essentially power industries, which can only be 
carried on where very large amounts of power can be obtained at rates below 
those usual in industrial centres. While for ordinary industrial operations a 
continuous supply of power throughout the year is essential, it may, perhaps, 
be practicable to shut down these highly specialised industries for two or 
three months in the year, during the peri^ when the water supply is at its 
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lowest level. This would increase the number of probable sites for hydro- 
eleotric stations by diminishing the cost of storage works. 

The storage of water for irrigation is well understood, and the general 
principles underlying its successful application have been thoroughly worked 
out. It is now necessary to reconsider the question of the storage and j'egula- 
tion of water, with the double object of power supply and irrigation. Irrigation 
engineers in recent years have not lost sight of this possibility, but are 
naturally still inclined to regard the power question as one of subsidiary 
importance, and are, therefore, unwilling to accept any compromises which 
would involve the sacrifice of irrigation to water power or interfere with their 
existing regime. Hitherto, prospecting for water power has not been recognised 
as an essential duty of the Public Works or any other Department, and, as 
already stated, very little has been done ; but the necessity for clcotro-chemioal 
and thermo*electric industries alters the situation. 

100. W’e think it undesirable that the task of prospecting should bo left Reasons whsr 
entirely to private enierpriso, as in the majority of cases such work could only GovfiHuneiit 
be undertaken by strong financial syndicates, whose interests would not in 
cases coincide with those of the public or of Government. Por the following 
reasons, such work is more appropriately the function of a Government 
department : — 

(1) Only Government can fairly estimate the effect of displacing an 
agricultural community, which would be the case in most reservoir 
schemes. 

(2) Only Government can readily ascertain the land rights affected, and 

can adjust conflicting claims, especially where the storage area may 
be in one province, while the power site, through au accident of 
topography, may be in another, or even in a Native State. 

(3) Only a Government department can afford to undertake the long- 
period gauging operations that are necessary, especially in the case 
of rivers like those of the Peninsula, which are subject to great 
seasonal variations. 

(4) Unless a systematic hydrographic survey he undertaken by Govern- 
ment, it will he impossible to formulate precise rules for tho grant 
of concessions, and private companies will, tlierefore, be compelled 
ordinarily to ask for exclusive privileges over largo av^^^is to forestall 
imitation and competition. Incidentally it is necessary that these 
rules should be sufficiently generous to attract private enterprise, 
without tying up for long periods areas that ought to he prospected, 
and without allowing large schemes to inhibit activity in the pro- 
motion of small local power schemes, or conversely small interests to 
preoccupy the choicest sites in neighbourhoods which might 
subsequently be found suitable for larger scliemes of more general 
public utility. 

(6) Only Government can initiate and carry through joint and 
interdependent power and irrigation scheme«. 

We, therefore, consider it necessary that Government should take in hand 
a systematic survey of the country to ascertain what hydro-electric possibilities 
exist, and we are of opinion that this should be started at once in view of the 
necessity of selecting, as early as possible, the best sites available for certain 
power industries. Delay to determine the resources of the country in tliis 
Erection may involve much expenditure which might be avoided with the help 
of a previous survey. In the absence of adequate data, we refrain from express- 
ing an opinion on the question of the agency to be employed in carrying out 
such works. The analogy of the Irrigation Department suggests that, when 

. 8 A. 
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the power is distributed over wide areas and to many consumers, the work should 
be undertaken by Government ; but in other cases, such as the establidiment of 
metallurgical or chemical works by private agency, a single consumer may be 
granted concessions to enable him to create his own water power. Leases of 
water power should provide for the resumption or transfer of rights and for the 
acquisition of the hydro-electric plant on an equitable basis, should it become 
necessary in the public interest, or should the initial industrial undertaking 
be compelled at any time to cease working. 

Proposals for generating water power from canal falls and other 
irrigation works should bo considered by a joint committee composed of 
officers of the Public Works and Industries Departments, so that conflicting 
interests may be adjusted as far as possible, and the utilisation secured of 
any sources of power which now exist or can be created. 





CHAPTER VII. 

THE INDIAN IN INDUSTBIEB. 


101. We may now examine further the part played by Indians of all The ahue taken 
classes in the industrial development of the country, in order to ascertain 
lines along which this tendency may be further stimulated. In a subse- 
quent chapter we deal with the conditions under which factory labour lives, and development 
show that these are in the highest degree antagonistic to any improvement in 
cflBciency. These conditions are not easy to alter ; but it is obvious that the 
threat obstacles are the lack of even vernacular education and the low 
standard of comfort. The higher grade of worker, the nftchanical artisan, 
in the absence of adequate education has also been prevented from attaining a 
greater degree of skill. He finds himself where he is, lees by deliberate choice 
than by the accident of his obtaining work at some railway or other 
engineering shop, or by the possession of a somewhat more enterprising spirit 
than his fellows. There is at present only very inadequate provision for any 
form of technical training to supplement the experience that he can gain by 
actual work in an engineering shop, while the generally admitted need for a 
more trustworthy and skilful type of man is met at present by importing 
chargemen and foremen from abroad. « 

Traders, employers and financiers differ very widely tliroughout the 
country in efficiency and in the degree ot success which they attain. This 
must be ascribed to the fact that, in the absence of a proper system of industrial 
education and a considered policy of encouragement to industries, hereditary 
predisposition and the influence of surroundings have been left to produce 
their inevitable effect. The castes which exhibit the highest degree of 
intelligence arc, with few exceptions, those whose functional characteristics have 
in the past been religious leadership, government service, or trade, and it is 
from these that the leading Indian industrialists, financiers and merchants 
have hitherto been mostly drawn. Though the representatives of these classes 
have attained a high degree of success in Bombay and Gujerat, and though 
there are numerous instances of successful Indian industrial enterprise in 
other parts of the country, Indian capitalists generally have followed their 
ancestral tradition of rural trade, and have confined themselves to the 
finance of agriculture and of such industries as already existed. When com- 
munications were improved and India was brought into effective touch with 
the outside world, traders took advantage of the changed position merely to 
extend the scale of their previous operations. Like the landlords, they 
lent money to the cultivators and found a profitable investment in landed 
property. In trade and money-lending and, to a less extent, in financing 
village artisans, the trading classes found that large and certain gains n^era 
to be made ; while modern industries required technical knowledge, and 
offered only doubtful and, in most cases, apparently smaller profits. The failure 
of the more intellectual classes to take advantage of the new prospects was 
especially marked in Bengal, where it contrasts with the success of local 
European^nterprise. Here and in* most parts of India, those classes grasped 
eagerly at the prospect of Government, .professional, and clerical employment, 
and freely availed themselves of the system of education which was brought 



into being by tlic British Government, partly with a view to fit them for that 
very work. The effect of the purely literary type of education, which was thfr 
only one generally provided, has been so frequently discussed that it is not 
necessary to pursue the subject here in detail ; it is, however, very necessary to 
realise its importance as a factor which has militated against industrial develop- 
ment, and to emphasise the necessity for a system of education which wiE 
impart a practical bias to the minds of Indian youths. 

102. The state of affairs in Bombay is altogether different. If the cause be 
posltioa in sought, some indication of it may be found in the fact that Indians have held a 
large and important share in the trade of Bombjiy since the city first came into 
English hands. The Mahomedans of the west coast, especially, traded by sea 
with the Persian Gulf, Arabia and East Africa from much earlier times. The 
Par-sces and Hindus from the northern Bombay coast districts are recorded, at 
the beginning of the British occupation, as taking, with the Mahomedan sects of 
Khojas, Memons and Bohras, a most important share in the trade of the 
port as contractols, merchants, financiers and shipbuilders, and have throughout 
shown themselves little, if at all, inferior to the Europeans in enterprise, and 
usually in command of more capital. 

The valleys of the Nerbada and the Tapti had been for ages devoted to 
the cultivation of cotton. A considerable export trade was carried on from 
Broach and Surat, the porls at the mouths of these rivers, with the aid of 
an efficient maritime population. The Parsees also after settling in this 
tract secured a share of the trade. With the silting up of these rivers and the 
increase in the size of ships, Bombay became the centre of the export trade 
from the west coast of India The import of coal from England facilitated 
the starting of the first cotton mill in Bombay in 1851 by a Parsee, Mr. 
C. N. Davar. The number of mills increased slowly at first, and it was not 
till the cotton boom of the early sixties had come and gone, and the value of 
steady industrial investments had made itself appreciated, that it became consi- 
derable. By 1870 it had risen to 29, and the manufacture of cotton had 
become accepted as a safe and profitable investment for capital, while by 1889' 
it had increased to 69, after which came a lull, but a further rapid rise took 
place after the year 1896, and the subsequent expansion has been continuous. 
Much of the capital invested was derived from the profits made in the opium- 
trade with China, and, of course, from the money which the cotton boom brought 
into Bombay. The cloth trade with Africa and Arabia and the yarn trade with 
China had become important by 1882. The closing of the Indian mints in 1893- 
to the free coinage of silver, together with the industrial development in recent 
years of Japan, which now not only supplies its own needs but is a keen competitor 
with India in the China yarn market, have to some extent retarded the rapidity 
M'ith M hich the Bombay yarn industry was previously expanding, and have 
turned the attention of those interested in it to the production of cloth on a larger 
scale. At the present time, the number of mills controlled by European interests- 
is trifling, and the proportion of European mill employes also tends to decrease. 
The marked contrast between the trading and industrial position of Indians in 
Bombay and Calcutta, and the light thrown thereby on the important question 
how to assist the Indian people, generally, and educated Indians, in particular, 
to take an increased share in industrial enterprise, must be the excuse for a, 
somewhat prolonged discussion of this subject. 

It is noteworthy that in many oases the classes most successful in industrial' 
and trading enterprise do not care for employment of a nature demanding skill 
in industrial technique. In some parts of India, Brahmins, though less 
engaged in trade, produce a fair number of engineers and other skilled 
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industrialiBts. It is not in maaual skill, if they care to acquire it, or in the 
capacity for understanding technical problems, that, the castes which have in 
the past sought knowledge rather than commercial success, are deficient ; it is 
jather in enterprise and in liusiness sense, qualities which cannot be developed 
by a purely literary education and are more dependent on youthful environment. 

A few individuals, possessed of greater determination or aptitude than their 
fellows, have, however, achieved varying degrees of success. 

103. A brief account of the movement, a iiopular effort to promote The awadeBM 

indigenous industrial enterprise which was taken up by the educated classes in movement 
most parts of India, though especially in Bengal, will illustrate both the 

iesire of more advanced Indians for the industrial progress of their countrymen, 
and the causes which have hitherto combined to prevent their realising this 
ideal to any great extent. 

The necessity of securing for India the profits which accrue from the manu- 
facture of her raw materials, to the export of which her commercial activity 
has hitherto been mainly confined, had for many years been urged on the 
Indian public by Europeans as well as by Indians. Among the latter, the late 
Mr. Justice Eauade was the leading exponent of the new views, which 
involved an appeal to Indian capitalists to invest their funds more largely 
in industry, and to the younger members of the literary castes to abandon their 
tniditional aversion from manual labour and to fit tbemselves for industrial 
enterprise. The Indian Industrial Conference, started in 1906 expressly 
to further this cause, has met regularly every year sin<;e, and has devoted itself 
to the dissemination of industrial information and to a propaga)Kla of ils views 
among the educated classes. At a slightly later date, swadeshi principles began 
to receive the support of the more advanced Indian politicians, especially in 
Bengal owing to local causes. The success of Japan in her war with Eussia 
appealed strongly to the imagination of educated Indians, who saw in Japane.se 
progress and efilcicucy an example of what could be accomplished by an eastern 
nation. It was to Ihe policy of the Japanese Government that the groat 
industrial advance of Japan was ascribed by them, andnumiTous Indians began 
at this time to repair to that country for industrial training. These causes 
led to the increased u.so of Indian goods and to the starting of small factories 
by Indians, esiiecially for the manufacture of piece-goods, soap, 
matches, pencils, and cutlery, and of stores where the products of these 
factories were to be sold. This Avas in itself a laudable idea, and it was 
financially supported by many persons w^ho wore entirely free from all extreme 
political views. But the boycott of foreign goods, which was the form given 
to the movement by some of its more advanced supporters, carried wi(h it the 
elements of failure, by alienating in many quarters the sympathy and support 
Avhich it might otherwise have claimed. 

104. The original movement also suffered from serious errors. Too many of 
its disciples wore apt to suppose that, because an article was manufactured 
abroad and imported into India, it could necessarily be made in India at a 
profit. Unfortunately also, the promoters of the newly established concerns 
lacked business ability and practical experience, and overlooked the fact that 
the imperfect theoretical knowledge of an industry, acquired from the study of 
books or even in technical institutions, is an insufiioient equipment for under- 
taking manufacture on a commercial scale. Professional men and landowners 
put money into businesses that commanded no better technical direction and 
expert knowledge than those of youths half trained in this way. Even where 
more experienced men were forthooming to carry on the actual work, the industry 



67 


or its location was too often selected by its promoters without a due considera- 
tion of the economic factors involved ; and concerns were frequently started 
with inadequate capital. For reasons which are discussed in the next chapter, 
Government was unfortunately not equipped to meet the tide of enthusiasm 
half-way ; to guide it to success by expert aid and business advice ; and to place 
the country on the patli of sound industrial development by the provision of 
systematic technical and commercial education. The swadeehi movement thus 
resulted in numerous failures, almost always due mainly to lack of business 
aptitude and commercial and industrial experience in classes which had had no 
opportunity of acquiring them. It says much for the strength and soundness of 
the feeling which underlay the effort, that it still remains to some extent 
effective, and that a few professional men and landowners are still found, 
in Bengal and elsewhere, who support sivadesM enterprises with such capital 
as they can afford. 
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CHAPTEE VIII. 


OOVEBNMENT INDUSTRIAL POLICY IN RECENT YEARS. 

105. The commercial instincts of thio East India Company had from its Hiatory of 
earliest days in this country led it to make various attempts to improve those 
Indian industries from which its export trade was largely drawn, as, for example, policy of '* 
by organising and financing tho manufacture of cotton and silk piece-goods and industrial 
silk yarn, although this policy met with opposition from vested interests in development. 
England, which were at one time sufficiently powerful to insist that it should be 
suspended and that the Company should instead concentrate on tlie export from 
India of the raw material necessary for manufactures in England. The effects 
of this traditional policy continued for some time after the Company had ceased 
to be a trading body, and even after it had boon replaced by th(5 direct rule* of tho 
Crown, and doubtless moulded such subsequent efforts as were made in the same 
direction by Government. But as laissez-faire views gradually gained increasing 
acceptance both in England and in India, the.se spasmodic efforts became less 
frequent, and the first attempt at a general policy of industrial development took 
only two forms— a very imperfect provision of technical and industrial education, 
and the collection and dissemination of commercial and industrial information. 

One expression of the latter policy was the Calcutta Exhibition of 1884-85, which 
led to tho institution of the Calcutta Commercial Museum, now part of the 
Indian Museum, and to the examination of Indian industrial resources by the 
Eeporter on Economic Products. Sir George Bird wood’s work on the “ Indus- 
trial Arts of India,” the “Indian Art Journal,” the Indian and Colonial 
Exhibition held in London in 1886, and the institution about 1890 of a series of 
provincial monographs on Indian industries may be regarded as isolated and 
desultory efforts in the same direction. Various exports also were employed to 
investigate matters of industrial importance and ‘awaken interest in them, while 
the Geological Survey began to deal with the economic uses of minerals, a 
branch of its work which was more definitely systematised from about the y<‘ar 
1904. 

All that was done, however, was due rather to a few far-sighted individual 
officers than to any considered and general policy on the part of Government, 
though it is true that Government recognised the need for such a policy by the 
creation in 1905 of a separate imperial Department of Commerco and Industry. 

Even so, it is believed that this department by no means took the form originally 
contemplated by Lord Curzon, the Viceroy responsible for its inauguration. 

It is to the initial phases of this movement and to the severe set-back which it 
received in 1910 from a decision of the then Secretary of State, after detailed 
proposals for organisation and work had been actually elaborated in the United 
Provinces and Madras, that we now desire to draw attention. 


106. In 1907, a conference was held at Naini Tal by Sir John Hewett, United 
Lieutenant-Governor of the United Provinces, who had been the first PwvlBoei. 
Member in charge of the new Department of Commerce and Industry. 

The proposals accepted at this conference included the appointment 
of a provincial Director of Industries, advised by a board of officials and 
business men, whose main functions were to be the acquisition and dissemina- 

9 
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lion of industrial information, the introduction of new and the stimulation 
of existing industries. For these purposes the Director was to be provided 
with an expert staff, and to have the control of industrial >nd technical 
education and, in particular, of a technological institute to be established at 
Cawnporc, the professors attached to which were to assist by investigation and 
advice in the solution of industrial problems. With the help of the staff of 
the technological institute, the Director was to pioneer new industries and to 
experiment in improved methods and demonstrate their application to certain 
existing industries on a commercial scale. In their Resolution No. 1163-XVII- 
415, dated 27tli August 1913, the United Provinces Government reviewed the 
extent to which subsequent experience had led them to modify their ideas, which 
liad, however, only been carried into effect to a very limited degree. Their 
most important conclusions were that the headship of the technological institute 
should be separated from tlio Directorship of Industries, owing to the fact that 
a scientist was clearly needed for the former and a man of general industrial 
and economic knowledge with a business instinct for the latter; and the 
recognition of the truth that the science of directing organised industrial con- 
cerns can only be learned by experience, and not in technological institutes, 
however elaborate their equipment. 

In pursuance of the recommendations of the Naini Tal conference, loans or 
grant s were given to several concerns, especially to sugar factories. Some of these 
were spent, under the advice of the Government Sugar Engineer, in remodelling 
existing factories. The inevitable difficulties besetting these early attempts to 
assist industry, in the absence of a properly considered and accepted policy or 
of a srstomatised organisation to give effect to it, are well exemplified by the 
history of the loan given for starting a sugar factory in the Gorakhpur district, 
and of the experimental cotton-seed oil factory at Cawnpore. The loan of seven 
lakhs of rupees was granted to the sugar factory in the hope that it would induce 
capitalists to establish cane factories on modern lines. It does not appear to 
have had any marked effect in this direction, nor in the training of Indian 
apprentices as sugar makers, which was one of its conditions. Though the 
proposal was examined and reported on in the first instance by the Sugar 
Engineer to Government and the Director of Agriculture, the terms of the loan 
did not bind tlie company to accept advice from, or even to permit inspection 
by, any Government officer. The machinery and the process adopted were not 
in all respects suited to Indian conditions ; the first season or two were unfavour- 
able, and the enterprise naturally suffered at first. 

Tlie Government pioneer oil mill was started at Cawnpore under the 
management of a European agency firm, to investigate the possibility of the 
extraction of cotton-seed oil on a commercial scale. The venture was initiated 
without the assistance of any expert in cotton-seed oil manufacture, and was 
subsequently closed down in consequence of orders of the Secretary of State 
of which more will be said below. The mill had not worked long enough to 
yield definite data of commercial value, tliough the results were said to be 
promising. It was made over to private owners, who found it necessary to 
modify the plant installed by Government, which was not of the most suitable 
typo for its purposes. 

107. In the early nineties of last century, proposals that the waterpower, 
which would become available on the completion of the Periyar irrigation 
project, should be utilised in the manufacture of aluminium by the then new 
electrolytic methods, had awakened interest in the Madras Presidency. Nothing 
has come of these proposals, and to this day the water power remains undeve- 
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loped ; but in 1898, Government sanctioned experiments at the School of Arts 
in working up sheet and ingot metal procured from the British Aluminium 
Company to determine whether the metal would prove useful to the people of 
India, and, if so, to build up a market for it in the country, which would justify 
the establishment of hydro-electric works for its production from Indian ores. 
It was thought that, if aluminium could be smelted in India, it might prove a 
convenient substitute for copper, brass, tin, zinc and lead in many of their 
industrial and domestic applications. The average yearly imports of copper and 
brass from 1891 to 1896 had been over 24,000 tons with a value exceeding two 
crores of rupees, and it appeared well worth while to make some attempt to 
introduce a metal, which could ultimately be manufactured in the country, 
as a substitute for those which, as it then seemed, must be imported. In the 
course of six years, a fairly largo business in aluminium hollow-ware was 
developed, and a demand w'as created which led to the establishment of a 
number of small factories in other parts ot India, At the end of 1903, the 
Madras Government considered that they could not usefully carry on the work 
any longer, and they sold th(}ir plant and stock en Hoc to the Indian 
Aluminium Company' for a lump sum which left them with a clear profit of 
Rs. 30,000 on their experiment. The imports of the metal thereafter steadily 
increased, and in 1912-13 amounted to nearly 1,800 tons valued at over 25 
lakhs of rupees, but the outbreak of war seriously restricted further progress, 
and the prohibition of imports of aluminium in 1916 necessitated the closure of 
the factory, at least temporarily. The experiment has not yet achieved its 
original object, but it has created a large market for aluminium in India 
which is a desirable preliminary to the establishment of works in the country 
for the extraction of the metal. During the five years 1911 — 1916 (in two 
of which operations were seriously affected by the war) 5,737 tons of 
aluminium, valued at over 89 lakhs of rupees, were imported. 


The success which attended their initial industrial endeavour led the 
Government of Madras in 1899 to obtain sanction from the Secretary of State 
to the appointment of a whole-time officer, to supervise and stimulate teclmical 
and industrial education. In the first instance, the appointment, was sanctioned 
for three years and was renewed for a similar period, and finally, in 1906, was 
extended for a further period of five years, when the officer was de.signatcd 
the Director of Industrial and Technical Enquiries. A detailed history of the 
work in Madras has been prepared under the orders of the Local Government 
and submitted to us as a “ Memorandum on the Department of Industries in 
the Madras Presidency,*' (Appendix J.). Erom this memorandum it will be 
seen that step by step the Madras Government committed themselves to an 
increasingly active policy for the promotion of industries. Hand-loom weaving 
was greatly developed, the chrome process of manufacturing leather was intro- 
duced, irrigation by pumping was started and boring for water was undertaken ; 
in addition, an organisation w^as created for assisting private individuals to 
install power-driven machinery and plant. These numerous activities aroused 
the opposition of the local European commercial community, who interpreted 
them as a serious menace to private enterprise and an unwarrantable interven- 
tion on the part of the State in matters beyond the sphere of Government ; on 
the other hand, the Indian public approved of the policy which had been 
pursued. 


108. Th^^e were, however, certain incidents in the history of the develop- Effect of Lord 
ment of industries in Madras which merit special notice. An 101 , 

conference was held at Ootaoamund in 1908. The Madras Government Order influgirmi 

No. 2894, dated 17th October 1908, reviewing its recommendations, appointed policy. 

9 a 
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a special officer under the title of Director of Industries, to control pioneer 
enterprises and practical industrial education, and to establish a bureau of 
industrial information and an industrial museum. The conference had 
recommended that he should bo assisted by an Advisory Board. Technical 
education was to remain under the Director of Public Instruction. But when 
the scheme was laid before the Secretary of State (Lord Morley), the essential 
feature of experiment and demonstration by Government agency on a 
commercial scale entirely failed to secure liis approval. In his despatch 
No. 50-llevenue, dated 29tli July 1910, Lord Morley said that the results of the 
attempts to create now industries were not of a oliaracter to remove his doubts 
as to the utility of State effort in this direction, unless it were strictly limited 
to industrial instruction and avoided the semblance of a commercial venture. 
The policy, wliich he was prepared to sanction, was that State funds might bo 
exi^ended upon familiarising the people with such improvements in the 
methods of production as modern science and the practice of European 
countries could suggest. Further than this the State should not go, and it must 
be left to private enterprise to demonstrate that these improvements could be 
adopted with commercial advantage. 

Lord Crewe, who followed Lord Morley as Secretary of State for India, in 
his despatch No. 24- Kevenue, dated March ] 2th, 1912, expressed views some- 
w'hat divergent from those of his predecessor : — 

“ The creation of a separate Department of Industries in the Madras 
Presidency must turn on the question of the functions proposed 
to be assigned to it. As regards the latter, I must reaffirm my 
predecessor's decision against the extension of its activities to 
trading on commercial lines. I have no doubts as to the wisdom 
of that decision. At the same time I desire to point out that the 
Government of Madras appear to have placed too limited a 
construction upon the orders given in my predecessor’s despatch 
of 29tli July 1910. The policy which he then sanctioned was 
that State funds might bo expended upon familiarising the 
people with sucli improvements in the methods of production as 
modern science and the practice of European countries could 
suggest. This need not be interpreted as confining instruction 
solely to industrial schools. I am prepared to recognise that in 
certain cases instruction in industrial schools may be insufficient 
and may require to be supplemented by practical training in 
workshops where the application of new processes may be 
demonstrated ; and there is no objection to the purchase and main- 
tenance of experimental plant for the purpose of demonstrating 
the advantages of improved machinery or new processes and 
for ascertaining the data of production. I have, for example, 
in view the experiment which the Government of the United 
Provinces is now carrying on with a small sugar plant. 
Such an experiment does not exceed the limits within which 
the Government of Madras may j)romote tlie industrial develop- 
ment of the Presidency.” 

Lord Crewe stated in addition that he was prepared to sanction the cons- 
titution of a Department of Industries on the lines subsequently laid down in 
the Madras Government Order No. 8ti8, dated April Ist, 1914, where the func- 
tions of the Director of Industries are defined as follows : — 

(1) to collect information as to existing industries, their needs and the 
possibility of improving them or of introducing new industries j 
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(2) to carry out and direct experiments connected with such enquiries ; 

(3) to keep in touch with local manufacturers, to bring the results of 

his experiments to their notice and tp obtain their oo-operp,tion 
in the conduct of operations on a commercial scale ; 

(4) to supervise the training of students ; and 

(5) to advise Government with regard to technical matters involving 

legislation. 

109. Even after Lord Crowe’s despatch the Government of India seemed 
to be in doubt as to how far they would be justified in sanctioning proposals 
for demonstration plants, financial assistance and other forms of direct aid 
to industries. Their desire to move in these matters, which had not so far 
reached the stage of active fulfilment, had received a decided set-back. The 
■diflSculties were increased by the fact that they had neither the organisation 
nor the equipment to give effect even to the comparatively limited policy sanc- 
tioned by Lord Morley. It was not, however, till some time after the out- 
break of war that they resolved to examine the question in a comprohensivo 
w'ay, and to that end appointed our Commission. 

The attitude of Government did not satisfy the important section of 
Indian public opinion which desired the industrial regeneration of the country. 

The reversal ot the policy enunciated by Lord Morley was frequently demand- 
ed ; and the success of Japanese industries, brought home forcibly to India by 
a very large increase of Japanese imports, was cited as an instance of what 
a previously backward eastern nation could accomplish with Government 
encouragement. 

110. The Eastern Bengal and Assam Government held a conference at Subsequent 
Dacca in 1909, which made certain proposals involving the creation of a 
Department of Industries and the establishment, in connection with a scheme action. 

for technical and industrial education, of a central institute at Dacca, one Eastern Bengal 

function of which would be to impart, with the help of small Government 

factories grouped round it, practical training under commercial conditions. The 

introduction of pioneer factories was also proposed. The Secretary of State (now 

Lord Crewe) expressed general approval in his despatch No. 12-Public, dated 

19th January 1912. A scheme had als© been devised for a technological institute 

at Calcutta ; but owing to the readjustment of the boundaries of the Bengal 

provinces in 1912, it Avas found necessary to recast both these schemes, and 

with this object a report was prepared in 1913. No practical effect has so far 

been given to these proposals, which have been criticised in paragraph 219 of 

the Bengal District Administration Committee’s report as tending to give too 

purely educational a bias to the objects and methods of the Department 

of Industries. 

The United Provinces Government appointed a Director of Industries in United 
1910, and further loans w'ore subsequently made to various industrial concerns Provinces, 
by this Government. A dep6t for the sale of the products of cottage industries 
was started at Cawnpore ; a glass worker and a press-tool maker were obtained 
from England ; and various investigations were made into the possibilities of 
certain local products, notably dyes and tanning extracts. 

Directors of Industries have been appointed by the Governments of Other Ptoviacci 
Madras, the Punjab, Bengal, Bombay and the Central Provinces. These 
appointments have been filled, at any rate temporarily, from the Indian 
Civil Service. 

In Madras, the Industrial Department was broken up, after the receipt Madras, 
of the Secretary of State’s orders of 1910, into a Pumping and Boring 
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iDepartment directly under Government, and an Inspectorship of industrial 
schools under the Department of Public Instruction. Both these branches 
were for a time under the control of the same officer, who was assisted by 
dyeing and leather experts in other work which he was also detailed to super- 
vise. The Industrial Department was reconstituted with effect from 2l8t 
March 1914, but owing to various causes little progress has been made in the 
work under the chayge of the dyeing and leather experts, though a central 
institute for dyeing, weaving and metal work in Madura is under construc- 
tion, and a tanning and leather school has been in existence for some years. 
After the outbreak of war, the Madras Government thouglit that an effort 
should be made to take advantage of the temporary cessation of foreign com- 
petition to start new industiies and revive certain ostensibly promising 
industrial ventures which had previously failed. The manufacture of glass, 
paper and pencils, and oil-seed milling were attempted, but unforeseen difficul- 
ties arose from inability to obtain plant and the services of suitable experts. 
The glass experiments completely failed, and the attempt to introduce modern 
methods of milling oil seeds, owing to non-delivery of the machinery, did not 
advance beyond the experimental stage, the results of which were favourable. 
The manufacture of paper was started again at Punalur, and, after unsatis- 
factory experiments with a number of Indian woods, the pencil factory set up 
in Madras has achieved considerable success with cedar wood imported from 
British East Africa. 

In Bombay, an Advisory Commiitee was appointed in 1916 to report on 
such schemes as wore submitted for its approval, and advise the Government as 
to the support which should be extended to these. At the beginning of 1918 
this committee was dissolved at its own suggestion and replaced by a Director 
of Industries. 

In the Central Provinces, the Director of Agriculture in 1911 was 
appointed Director of Industries also and charged with the main task of aiding 
certain selected cottage industries. The staff of his department included a 
textile expert and a European craftsman, who is head master of the School of 
Handicrafts at Nagpur, and whose duties include the giving of advice and help 
to local artisans in wood and metal. In 1917, a separate officer was temporarily 
appointed as Director of Industries. 

In almost all provinces, the Departments of Co-operative Credit assist 
cottage industries to organise, finance, purchase and distribute on co-operative 
lines. Little, if any, progress, however, has yet been made in co-operative 
production. 

111. Industrial surveys were undertaken at various times between 1890 
and 1914 in Bengal, the United Provinces, the Punjab and the Central Pro- 
vinces. The Bengal Government in particular carried out no^less than three, 
but nothing definite seems to have resulted from any of them except the report. 
None of tiiese surveys was made by officers with technical knowledge of any 
industry, and they were all confined to a description of the various provinces 
from an economic point of view, including superficial accounts of organised 
industries and more detailed investigations of small and cottage industries, with 
descriptions of processes, rates of wages, cost of raw material, and prices of 
and demand for products. The reports usually include proposals on very general 
lines for the improvement of local industries, with schemes for the organisation 
of the necessary staff. They are useful only for administrative purjwses as 
reviews of the existing industrial position, and as affording a basis for the 
organisation of a local Department of Industries. Expert examinations of 
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particular industries also have been made in Bombay, but the publication of 
the information so acquired has not had much, if any, practical influence on 
the public. 

This account of the efforts made by Government for the improvement of 
Indian industries shows how little has been achieved, owing to the lack of a 
definite and accepted policy, and to the absence of an appropriate organisation 
of specialised experts. Such experience as has been gained in the few attempts 
which have been made by the Imperial and the Local Governments is ohiofly 
of a negative character ; much valuable time has been lost, during which subs- 
tantial advance^ might have been registered, and the outbreak of w^ar, which 
should have proved an opportunity to reap the fruits of progress, has servred 
mainly to reveal and accentuate startling deficiencies. 
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CHAPTER IX. 

THE OBaANISATION OF SCIEKTIFIC AND TECHNICAL 
SERVICES AND THE PROVISION FOR RESEARCH 
WORK IN INDIA AND ABROAD. 

112. In the course of our tours wo visited the Forest Research Institute Existing positia 
at Behra Dun, the Agricultural Research Institute at Pusa and the Indian ^ 

Institute of Science at Bangaloi e. We also inspected the laboratories and 
equipment for research work in the Agricultural Colleges at Cawnpore, Nagpur, 

Coimbatore and Lyallpur. Further we made a special point of ascertaining 

what facilities existed under the Education Department in schools or colleges, 
under other departments of Government or privately, for research work, which 
would in any way promote the industrial development of the country. We 
also took occasion to enquire to what extent useful work has been done for India 
by the Imperial Institute, and to what extent it was considered desirable to 
refer problems to scientific men at home. 

We were impressed by the value of the work which has already been 
done in the organised laboratories, and by the absolutely unanimous opinion 
whioh was expressed by all scientific officers as to the inadequacy of the 
staffs in point of numbers. Everywhere we were brought face to face with 
unsolved problems, requiring scientific investigation on an extended scale. 

On the one side, we saw the results accomplished by enthusiastic scientists, 
which, regarded from the purely economic aspect of the question, Iiave added 
enorniously to the productive capacity of India ; on the other side, we were 
told by forest officers, agriculturists and indigo planters, engineers and manu- 
facturers of the limitations placed upon the development of their work and the 
frequency with which they were brought to a standstill by a lack of knowledge 
regarding matters which could only be ascertained by systematic research 
work. Such success as has been attained by the Institutes at Pusa, Debra 
Dun and Bangalore should not be gauged solely by its pecuniary returns, as 
the experts employed have had their attention direct ed to specific problems 
urgently calling for solution, and those which were likely to yield immediate 
results have naturally been taken up first. 

We do not propose to deal with the general problems of pure scientific 
research ; but in relation thereto, attention should be forcibly drawn to the 
striking success obtained by those officers in Government departments whose 
position has enabled them to specialise in their work. 

113. As industries conducted on modern lines, with facilities to keep abreast Soientiflo adTh 
of developments in other countries, require technical as much as commercial an essential 
experience and efficiency, it is desirable that each scheme should bo examined Pwliminary to 
by appropriate technical specialists before Government grants concessions or 
promises in advance any form of support to a new industrial enterprise. The 

absence of such technical officers and the consequent inability to distinguish 
between the good and the unsound industrial schemes offered, have given 
rise to undue hesitation in granting reasonable concessions. Frequently, 
therefore, there has been displayed by Government officials an apiiarent 
indifference to industries, which has been confirmed in the public mind 
by the absence of any openly expressed policy of encouragement. 


10 



70 


oseatoh on 

iSotaUa 

ndnots. 


lasons why 
t^axtmg 
i oI lesearch 
Tolves upon 
lyernment. 


The mamtenance of a staff of suitable technologists and scientific experts 
is thus essential to industrial development. The most prominent deficiency 
and most promising field is in connection with research work on the raw 
materials of the country, especially on the vegetable products. As a 
consequence of the maintenance of a well organised, though small. 
Geological Survey Department for the past 60 years, our information 
regarding the mineral resources of the country has reached a relatively 
satisfactory stage ; indeed, there are various mineral propositions that 
are merely awaiting advances in other directions for exploitation to commence, 
and Government has, at its command, in the Geological Survey officers, 
a corps of specialists who can bo relied on for the necessary advice as 
development proceeds. 

114. In the case of vegetable products, however, which occur in such 
enormous quantities and great variety, comparatively little work has been 
done of the kind necessary to translate the purely scientific data into a 
form suitable for the investing industrialist. Sir George Wait* has 
gathered together a mass of material which, in bulk, is evidence of 
the great amount of work done by him and by many other workers, 
official and private. But examination of the data concerning any product 
of probable commercial value generally brings into noticeable relief our 
ignorance of the Aery facts that are necessary for satisfactory industrial 
enterprise. 

Samples of vegetable products have been examined by scientific workers, 
either in India or abroad ; chemical analyses and other tests have been made ; 
but often there is a doubt as to whether the samples were representative, whether 
they represented the jdant at its best, whether similar or better results could be 
obtained under regular commercial practice, whether the material occurs in 
quantities that would permit of economic assembly at a suitable place of 
manufacture, or whether the accessory conditions are such as to justify capital 
outlay. Data such as thes# are necessary before a wise investor will risk his 
money in an industrial enterj)ri8e that depends on the maintenance of a 
supply of raw material of the right sort obtainable under favourable 
conditions. 

115. These data, it is true, can be obtained by any private individual or 
enterprising company, but it is important to remember that the individual or 
company, who undertakes “ prospecting ” Avork of any kind, expects very 
])roperly to be j)aid for each successful find much more than its actual cost ; 
lie must cover those of his losses that are due to unsuccessful ventures, and 
thus each enterprise that is taken up becomes oliarged with the expenses 
of those that are abandoned, the capital is correspondingly “ diluted ”, and 
the industry is handicapped. 

hor most industries, it is not the chief raw material that gives the wise 
investor anxiety so much as the accessories. Thus the export prospector of 
one substance may find his favourable results of no u8e,*without favourable 
results of a wholly different class. Further, for general industrial progress 
the manufacturers of India must be in a position to make use of the results 
of work done elsewhere ; but to apply them to local conditions is often by 
no means easy. In some instances, the information available is designedly 
left incomplete and gaps have to be filled in by trials and experiments, whikfc 

Commercial Products of ludia*'» published uuder the authority of the Secretary of State for India by 
John Murray! 19()8, which is a short edition revised to 1008 ol Watt’s ** Dictionary of the ISooiiomio Produota 
d£ In!lia.'''^CaIcutta, 1885—1609. 
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the adaptation of methods and processes to Indian conditions and to Indian 
materials often involves research work of a complex and diflSoult character. 

Between the first stage of the inception of an industrial undertaking and its 
actual realisation there is usually a necessity for scientific and expert control. 

Much money in the past would have been saved, if the importance of these 
preliminary investigations had been realised. Ordinarily, no firm can afford 
to risk the cost of employing the various experts so required in an uncertain 
venture. This is more aj)propriately the business of the State, and the survey 
of its natural resources should be undertaken systematically, not in the form 
of an isolated series of special prospecting tests, which results in frequent 
repetitions, with wasteful overlapping of results and embarrassing gaps. The 
best intentions on the part of Government and a wise policy of industrial 
encouragement will never have their full value, unless preceded by a systematic 
survey of the country’s natural resources. Private enterprise, however, Avill 
follow in a healthy form and with little artificial stimulus, when suflScient 
information of the right kind is made available in a way that reduces the 
opportunities of the speculator to prey on a credulous investor. The striking 
financial results, which followed quickly and directly after the employment 
from about 1905 of scientific specialists in agricultural research, demonstrate 
the wisdom of investing in modern science, and indicate also the opportunities 
that have almost certainly been missed in many oth.er ways that affect 
the prosperity of the people and the revenues of the State We have thus no 
hesitation in recommending a very substantial increase in the scientific and 
technical services as essential to industrial development. 

116. We have discussed with various witnesses the form of classification ExuUng lack ot 
and organisation most likely to be effective for the scientific services of a country organisation in 
of the size and varied character of India. Ihe problems of pure research 

' S0]?V1CA8 

require a high degree of specialisation, which will become more pronounced 
with the development of the sciences generally. Por the practical application 
of the results of research, however, a wider appreciation of other sciences, an 
acquaintance with business methods, and sometimes intimate local knowledge are 
necessary. India has at times had the benefit of l^oth types of scientific men, 
and for want of official co-ordination has often suffered from both. 

In addition to a general deficiency of scientific and technical officers, tliero 
is a noticeable absence of anything approaching a natural classification of the 
various classes of experts employed. Scientific and technical officers ore 
employed, sometimes as whole-time officers in an organised and graded service ; 
at other times as experts on short-term agreements. There is a general want of 
uniformity and an absence of system about their functions, powers and terms 
of service. We have found the scientific (ixperls forming heterogeneous 
groups, with no uniform conditions of service, with no definitely established 
policy or precise limits to their activities. The result is waste of money in 
duplicating equipment, absence of combined effort to form satisfactory reference 
libraries, overlapping of research work on some questions with consequent 
neglect of others, absence of authoritative check as to the value of results, 
confusion among the general public, and a disconcerting variety of isolated or 
short-lived serial publications. 

117. If one takes any single science, say, zoology, the problems that arise 
may be referred, in a purely haphazard way, to any one of many zoologists — to 
an officer working under the Forest Department at Debra Dun, to any one of the 
various kinds of zoologists employed by the imperial or provincial Agricultural. 

Departments, or at the Indian Museum at Calcutta Not one of these officers 

10 A. 
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has any regular means of knowing what the others are doing ; there is no one to 
check his results, and no one journal' to which outsiders can refer as covering 
the whole range of zoological research activities in India. The zoological staff 
of the Calcutta Museum has recently been constituted as a Zoological Survey 
of India, but there are still more official zoologists outside than within the 
now department, which consists of only four zoologists. ^ 

The members of the Botanical Survey of India are only five in number, 
but all are largely occupied w'itli extra-departmental duties, while a far 
larger number of official botanists are employed in quite other departments. 

Por the various chemical problems that are essential to industrial 
development in the country, this form of organised confusion exists even on a 
larger scale. Chemists are employed by the various provincial Agricultural 
Departments, but some of them we found to be occupied with problems like 
dyeing, paper-pulp making and the extraction of drugs, being apparently 
unconscious of what has been done, and is now being undertaken, in other 
parts of India. Chemists are employed at the cordite factory near Wellington 
under the Ordnance Branch of the Munitions Board. A tinctorial chemist is 
employed under the Director of Industries in Madras, and another under the 
Director of Industries in the United Provinces. A mineral chemist works 
under the Geological Survey. One or tvro metallurgical chemists are engaged 
as inspectors of steel at Kalimati. Chemists are employed in the Medical 
Stores Department, in the Mints, in the Porest Department, under the 
Superintendent of Local Purchases, under the Collectors of Customs, as 
professors in various Government Colleges, and as chemical analysts to Local 
Governments, while there appear to be no definite cdhditions governing the 
reference of chemical problems to the Imperial Institute in London. Most of 
these chemists may bo required to give authoritative advice on any branch of 
chemistry ; they are in isolated posts, generally with no official prospects of 
promotion of a kind that would satisfy any scientific man of energy and 
ability. It is not within any one’s powers to obtain a collective opinion on any 
chemical question. The permanent official establishments are also supple- 
mented at irregular times ' by the employment of temporary experts, on the 
apparent assumption that India has insufficient problems to occupy the life’s 
work of one man in connection with such large indusiides as silk, tanning, 
glass, glycerine, paper-pulp, and soap. 

Apart from the dissipation of energy due to this unorganised variety, the 
employment of isolated experts, whether permanent or temporary, results in a 
waste of money. A scientific service, with a definitely established position, 
can attract recruits for smaller initial pay than one of unknown prestige. 
Many of the scientific specialists quickly reach their maximum salaries, and, 
witnessing the gradual rise in pay and position of their oontemporaries in 
other services, naturally grow discontented, and consequently become of 
reduced value to the country. In view of the fact that no quantitative 
standard can be established to gauge scientific research, no one can say what 
the country loses by discontent among its scientific staff. 

lassi&cation of 318. There are two principal ways in which scientific officers can be 

fentific officers, classified, viz., (a) by taking the single science subject as the main bond of union, 
or (ft) by taking the application of the various sciences as the line of primary 
grouping. The Geological Survey and the Agricultural Departments are our 
most satisfactory cases to illustrate each method of classification-— the Wonoe of 
geology is the bond in the first case, and the application of such sciences as 
entomology, botany and chemistry to agriculture in the second. 
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. The Geological Survey is organised and equipped to deal with aU problems (a) The sotence 
■connected with the development of our mineral resources, namely, the various as the bond ; 
branches of pure geology required to complete the general geological map of 
India, mineral statistics, information regarding mineral occurrences, and the 
conditions under which prospecting licenses and mining leases are granted. 

The department touches on public education by making its reference museum 
accessible to the public and by lending officers for short periods as college 
professors. Three advantages have followed from this compact structure : — 

1. Everybody in India, whether an official or a private person, knows 

exactly whether a definite problem does, or does not, come within 
the province of the Geological Survey ; 

2. The activities of its officers can never overlap those of another 

department without being noticeable, udiile no other official, 
either of the Government of India or under a Local Government, 
can pose as an authority on mineral questions without obviously 
trespassing on the functions of a recognised and established 
department ; 

3. To the rest of the scientific world a member of the Geological Survey 

always retains his caste as a geologist, and the director of the 
department occupies ex officio an honoured position. 

These chcumstances add to the prestige of the department and tend to 
foster an esprit de corps, which lends an additional attraction to the service. 

The department has maintained without interruption, since its foundation, 
a set of serial publications which, being the only publications of tbeir kind in 
India, enable it to enjoy the benefit of a monopoly in making exchanges with 
other institutions abroad. As a result, it pos.sesse8 one of the most satisfactory 
reference libraries of its kind. This feature is one of very great imiwrtance, 
for it is difficult to over-estimate the value to the department of the certaiuty 
Avith which an officer can rely on his library in following up a line of research in 
any branch of pure or applied geology. 

The scientific officers of the AgricuKural Department are bound together (6) Application ol 
by the fact that their various scieuoos are applied to agriculture. At the Pusa sciences as the 
Besearch Institute the scientific officers include mycologists, economic botanists, 
entomologists, bacteriologists and chemists. In each of the provinces, one finds, Forest Depart- 
in addition to one or two recognised agriculturists, representatives of some one ments. 
or more of these accessory varieties of scientific officers. "We have been 
impressed with the high quality of officers who have been recruited in this way, 
and by the keenness which they show. They commence with a higher initial 
pay, and, up to ten years of their service, they have better prospects than tlie 
Geological Survey officers ; but their official prospects are limited to the 
disappointingly short and blind alley into which they entered at an age too 
young to consider the ultimate aspect of this question. On the other hand, 
there is no check on the quality or quantity of work done by the various 
provincial officers. The chemist, the entomologist, or the botanist of each 
provincial Agricultural Department is a law unto himself, and is without 
the stimulating influence of other men of the same scientific caste. Although, 
for example, there is a principal for the Agricultural College at Coimbatore, 
the scientific officers associated with him, namely, an agricultural chemist, 
an economic botanist, a mycologist, and an entomologist, form, for research 
jiurposes, separate departments, each being free to communicate direct with 
the Director of Acrioulture for the nrovinee. 
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Some of these specialists find it necessary to publish their results in extra- 
departmental journals. The plant pathologist at Pusa, for example, finds that 
his most suitable journal is one published at Berlin, and his scientific interests 
thus tend to become more closely linked with German vegetable pathologists 
than with his colleagues in the Agricultural Department of India. 

A perusal of the list of agricultural publications in India shows the n’^de 
field of literature over which the agricultural research worker must range 
before he can be certain that he has discovered the latest and most up-to-date 
information on his subject. 

The publications of the Agricultural Department fall into two main 
divisions : — 

I. Those issued by the Imperial Department of Agriculture: — 

1. The Agricultural Journal of India. (Quarterly.) 

2. Memoirs. (Occasional) in series, such as Botanical, Entomological, 

Chemical, Bacteriological and Veterinary. 

3. Bulletins. 

Jt. Annual Reports, vis., 

(i) Scientific reports of the Pusa Agricultural Research , Institute, 
(including the Report of the Imperial Cotton Specialist). 

{ ii) Report on the Progress of Agriculture in India. 

(iii) Report of the Imperial Bacteriological Laboratory, Muktesar. 

Besides these there are Proceedings of tho Board of Agriculture (biennial) 
those of sectional meetings of the Board, and monographs and books. 

II. Those issued by provincial Departments : — 

(1) Annual Reports on the administration of the provincial Veterinary 

and Agricultural Departments. 

(2) Annual Reports on the working of the Agricultural Stations. 

(3) Occasional leaflets and bulletins on special subjects in English or 

vernacular for tho use of cultivators and others. 

(4) Magazines on popular lines in English and vernacular, either 

conducted by tho department or under its patronage. These are 
monthly or quarterly, and are designed to keep tho cultivators of 
the province in touch with the work of the department. 

At the Eorest Research Institute, Debra Dun, we found a forest economist, 
a chemist, a botanist, a silviculturist, and a zoologist, each working on his own 
special lines under a senior Eorest officer as Director of the Institute. It is the 
business of the Eorest Economist to detect, if possible, ways for bringing the 
forest products into greater use for the various technical industries. To make 
his office of any practical value, therefore, he must acquaint himself with the 
details of industries like paper-making, match manufacture, the extraction of 
drugs, essential oils and perfumes, besides having a knowledge of the various 
uses to which special kinds of timber can be devoted. His activities cover a 
field nearly as wide as that formerly attempted by the Reporter on Economic 
Products to the Governngent of India ; and, even if the range of subjects which 
he is supposed to know were possible to any human being, he would quickly 
realise that, by devotion to his special work, he must sacrifice his prospects of 
promotion to the higher posts in tho Eorest Department. There is also a single 
chemical adviser, whose research work has indicated the occurrence of valuable 
chemical materials obtainable from the forests, hardly one of which he can 
follow to the stage of establishing an industrial proposition that would justify 
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commercial enterprise. His results, obviously, ought to come under review 
by a chemical service, whicli would i^plude chemists who could make an 
independent estimate of their importance, and practical chemical engineers 
who could give authoritative information as to their commercial value, and 
thus facilitate the exploitation of the raw products, either departmentally or 
through chemical manufacturing companies. 

119. Before balancing the relative merits of these two systems of grouping Effect of systeou 
scientific officers, it is necessary to take into consideration the w^ay in which o* 

Local Governments may be affected by the adoption of either. There is no 
doubt that the second system of grouping officers, according to the practical 
application of their special subjects, lends itself more easily to the immediate 
requiranents of Local Governments. The Geological Survey is strictly imperial 
in character and its officers are beyond the control of any Local Governments, 
but the range of its existing functions could not bo undertaken by any liOcal 
Government, except by the institution in its province of another department 
of practically the same size-, for the department is no more tlian large enough to 
include the necessary variety of specialists, together with an allowance for 
casualties, unsatisfactory recruits, and leave. On the score of expense alone 
provincial duplication in this way would bo impracticable. Local Governments 
naturally desire to have control of the scientific officers working in their 
provinces ; tliey believe that their interests are not always sympathetically 
considered by the heads of imperial departments ; and the problems awaiting 
solution are so numerous that no imperial scientific department, as now under- 
staffed, can satisfy the demands of Local Governments. 

120. Whilst admitting the danger of imperial scientific officers neglecting Arguments in 

the immediate demands of Local Governments, wo consider that the balance of clasd- 

advantage is distinctly in favour of grouping these officers by their princi[)al 

subjects in imperial services, while providing arrangements for recognising the bond, 
provincial claim to paramount authority in applying the results of scientific 
research. Our reasons are shortly these : — 

(o) The functions of scientific officers are advisory, rather than execu- 
tive. Consequently, quality of work is more important than 
promptness of action, and technical efficiency should bo con- 
sidered before purely local knowledge. One has to remember that, 
unless a scientific officer specialises, his advice may he harmful. 

{b) It is not difficult to organise an imperial service so that some of its 
officers are placed temporarily under the orders of Local Govern- 
ments or other departments for sj)ecial investigations of local 
value or as consultants. 

(c) Some Local Governments are too small to maintain anything like 
the required variety of scientific officers, or even of the equip- 
ment i-equired for research work ; they must always rely on an 
imperial staff. 

{dy Local Governments cannot offer the prospects necessary to attract 
the best typo of scientific man ; they have no check on the 
quantity and quality of his work, such as is possible in a large 
service with a distinguished chief ; they cannot create a reference 
library nor the atmosphere of science, without which most 
scientific men fail to work and flourish. 

(e) The chief grievance of Local Governments is due to the fact that 
hitherto the Government of India has never had a staff sufficient 
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to meet the urgent problems 6f the provinces. The cure for thi& 
is obvious and simple ; the scientific services hitherto have been^ 
through failure to appreciate their full v^alue, starved financially. 

(/) WJien a provincial scientific officer is found to be unsuitable 
in any post, it should be possible to effect a change by his return 
to the imperial reservoir, where his idiosyncrasies can be 
accommodated. Under the present arrangements, an unsatisfac- 
tory specialist employed by a Locjil Government cannot generally 
bo dispensed with, as the Local Government has no one of the 
same caste, who can fitly judge of an export’s qualifications. 

The constitution of a certain number of scientific services based on the 
assumption that the science itself is a chief link between all members, does 
not j)revcnt the formation of departments, either imperial or provincial#tvhere 
the application oi various sciences is the chief bond of union. To take a 
single scientific service as an example, many of the problems of tanning are 
mainly chemical, but the technical difficulties in c 9 nnection with the industrj^ 
are so varied, the field for research is so promising, and the duty of training 
young men to qualify technically is so pressing, that wo do not hesitate to 
recommend a special department to dev elope an industry in which India is 
conspicuously well supplied with raw materials of all kinds. There is no 
reason why a department of leather technology, composed of different specialists, 
should not borrow one, two or more chemists from the Chemical Service, 
keeping them for long or short periods according to the nature of their 
work. Similarly, the Geological Survey, the Forest Department, the Agricul- 
tural Department and some of the provincial Departments of Industries 
might obtain the necessary chemical ex^jerts by the seconding of appropriately 
specialised chemists from the general Chemical Service. 

Proposed organ- 121. The science subjects that have a direct hearing on industries and 
iiationlor an seem especially to merit official organisation along lines similar to those of the 
Indi^Chemical Survey are chemistry, l)otany, and zoology. Taking cliemistry 

first, it would be possible, for administrative purposes, to divide the chemists 
into three fairly compact groups which might be called, (a) agricultural, 
(6) organic, and (c) mineral chemists. In many ways the agricultural and 
the organic chemists would overlap, as many of the prolilems of agricultural 
chemistry are organic in their character. It is desirable, however, in a place 
like India, where agriculture is so extremely important, to give this branch of 
cliemistry special consideration. The organic chemists would be occupied 
largely with problems connected with forest products, drugs, perfumes, essential 
oils and dyes, leather and sugar. Many of these officers would be eligible to 
officiate in the agricultural group. Tlie mineral chemists would include 
metallurgists, the metallurgical inspectors, and the chemists of the Mints and 
of the Geological Survey. At some laboratory recognised as the headquarters 
of the service, there should also be at least one chemist who has specialised 
iu physical chemistry, for a chemist of this type would deal with the physical 
problems connected with both the inorganic and organic substances. It seems 
to us that Dehra Dun possesses many advantages as a site for the headquarters 
of this as well as of some other scientific services. The whole of the chemists 
would be under the control, for scientific purposes, of a senior officer who 
might appropriately be called Chief Chemist to the Government of India. 
Under him directly would be the staff of the headquarters laboratory, 
including the physical chemists, and the specialists not assigned to provincial 
branches. The other three groups would be under the supervision of 



tlirde l)eputy Ckief Chemists. J unior members of any of the three groups 
would be lent to Local Governments and the principal Government depart- 
ments for terms normally limited to five years. They would oarry on the 
routine duties required, in some cases including teaching, and would undertake 
certain forms of research with the approval of the head of their service. 

All results of scientific and practical value would be published in a serial 
recognised as the authoritative publication of the Indian Chemical Service. 

Such a serial would quickly establish its position in the scientific world and 
would become a convenient medium for the publication also of papers by private 
chemists, resulting thus in the formation of an Indian ‘school’. At convenient 
intervals, most or all of the chemists might assemble for a week’s conference, 
which should bo open also to manufaetui’ing and private chemists. 

122, For the recruitment of these scientific services, we recommend that Recruitment 
to the utmost extent possible the junior appointments should be made from 
science graduates of the Indian Universities, and that the senior and experi- *®*^‘®®* 
onced men who will be required to initiate and direct research U'ork should be 
obtained on special terms from England, when such are not available here. 

Wo recognise that there will, at the outset, be some difficulty consequent upon 
tlie conditions that will prevail in England after the war, and because of the 
relatively small field of selection which at present exists in India. As develop- 
ment of science teaching at the Universities pi’ocecds, and opjiortunities for 
technical training in India increase, we believe that tlie necessity for importing 
specialists will greatly diminish, and tliat ultimately the services will be mainly 
filled with officers trained in this country. Kecruits for the scientific services, 
especially the Chemical Service, sliould be obtained at as early an age as possi- 
ble, preferably not exceeding 25 years. We should thus secure the University 
graduate, who had done one or perhaps two years, post-graduate Avork, whether 
scientific or practical, hut would not yet bo confirmed in 82)ecialisation. The 
object of this proposal is to increase tlie sources of choice, and to make it less 
difficult for Government to dispense with the services of a recruit, if at the 
end of his probation he is found to he unsuitable.' We hssume that the 
requisite degree of specialisation will be secured by adopting a system, 
whereby Study leave will bo granted at some suitable time after three years 
service, when a scientific officer should have developed a distinct bent. (See 
also paragraph 334, Chapter XXII.) The creation of imperial services 
will enable us to pool our requirements in cacli science and thus reap the 
advantages of recruitment in a wide field. It will thus he possible, especially 
in the case of tho larger services, to substitute a system of recruitment on a 
|ough actuarial basis, to cover wastage and expansion, for the present ad hoc 
methods, under which vacancies have to be filled, as they occur, and with 
reference to special appointments, irrespective of the quality of candidates 
available at the time. 

It is not practicable to give a precise estimate of tho number of officers 
required and obtainable in the near future. It will be some years before it will 
be possible to obtain the full necessary staff in India. In addition there will bo 
similar post-war demands made at home and in the dominions for scientific, 
especially chemical, experts, which will render it difficult to obtain suitable 
recjruits fjcom England. It is probable, consequently, that salaries higher than 
the pre-war rates will be demanded by suitably qualified experts, and for this 
reason, among others, we urge tho speedy organisation of our scientific services 
on lines that will permit of training and turning to account young Indians 
who are now taking up science with no very definite object in view. 
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l^lie cliomists graded as 1st class officers and now employed as such by 
Government amount to just 60, with an aggregate salary bill of just under six 
lakhs per annum, chargeable partly to Local Governments and partly to the 
Government of India. There would be no difficulty in allotting profitable 
duties to about 120 — 130 such officers, with an aggregate annual salary of about 
16 lakhs. 


How effect 128. It w'ould be of little j^mctical value to propose a full cadre under war 

tft conditions, but the chemical problems aw aiting solution are so urgent that we 

^TOcommenda- recommend the early institution of measures for organising the research work 
of the various official and private chemists who are not already fully occupied 
w'ith important routine duties. It will probably bo necessary, at the right time, 
to appoint a special committee, which should include a distinguished chemist 
from abroad, to formulate proposals for the permanent organisation and the 
terms of employment of the new service, and for the location and equipment of 
research laboratories. 


We have described with some detail the kind of organisation which, we 
think, will be necessary for a chemical service, because chemistry is so obviously 
and fundamentally essential to many industries. 


Organisation oi 
the other 
sdientiflo 
departments. 


124(. Imperial de])artmcnts for botany and zoology are already established, 
but, as already stated, they control only a small fraction of the existing official 
activities, although these, in the aggregate, are manifestly below the require- 
ments of the country. Although agriculture and forestry show most strikingly 
the need for chemical, bacteriological, botanical and zoological (especially 
entomological) rescarcli and routine operations, these sciences appeared to us to 
have sufficient direct and indirect hearing on other industries to justify our 
inviting evidence from appropriate specialists. Among these, there was a 
general consensus of opinion in favour of the formation of imperial services, 
such as that proposed by us for chemistry and that which is already in existenc 5 e 
for geology. 

In the case of botany, tho general opinion of qualified witnesses was also 
in favour of a single compact service, while, in the case of zoology, it may be 
advisable to recognise in a tropical country like India tho large demands for, 
and high degree of specialisation required in, entomology. Our object of 
securing the advantages of scientific specialisation without introducing the 
administrative difficulties of subdivision seems to be met by recognising ento- 
mology as a distinct administrative unit. 

Mr. T. Bainbrigge Bletcher, Imperial Entomologist at Pusa, has elaborated 
a scheme which we have published in full, (Appendix K), for we consider it 
typical of the claims which may bo put forv^ard for increased recognition by 
other groups of scientists. In ma'tiy respects this scheme falls into line with 
wdiat we regard as the most suitable form of organisation, in view of the fact 
that it is not practicable to provide sufficient special entomologists for each of 
the various groups of insects, as w'cll as for the application of the subject in a 
country as large as India. Wo consider that he has established a fair claim 
for a more thorough recognition of entomology and has given good reasons for 
the maintenance of a minimum staff of 20 superior officers. 


AVe hesitate to offer suggestions in greater detail regarding the organisation 
of the imperial soieniific services for bacteriology, botany and zoology, as we 
consider that the best plan will be the appointment of special small committee* 
for the purpose of formulating proposals, These committees might appro- 
priately include, in eaoh case, a distinguished specialist from abroad. In our 
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opinion, research work and science teaching mast be intimately associated, and 
there should be a close connection bet«^een the organised services that we are 
proposing and the educational institutions of University rank in which science 
is taught. We have already stated thnt ultimately the eervlccs should be 
mainly recruited from the Indian Universities, and we hope that tlio Univer- 
sities will in many instances find it advantageous to obtain their professors by 
borrowing men from the scientific services, either for short periods or pernja- 
nently. We have little doubt but that the careers which will he open to 
officers in these services will provide them with excellent opportunities of 
obtaining a wide range of practical experience, both in research work and in 
industrial methods, and that, for this reason, they will attract many of the best 
University graduates. Whilst the services would offer a permanent career to 
perhaps the majority of men admitted to thorn, wo contemplate that many 
would regard service in them as preliminary to independent work out8id(‘, 
either in public institutions or on private account. At the present time, there 
are few openings for scientific men except those offered by Government ; but 
as time goes on and the industries of tho country expand, there will bo a 
steadily increasing demand for scientific experts on tho part of largo manufac- 
turers. The proposed scientific services would enable this demand to be met, 
and we can suggest no equally effective means of providing for this future need 
so long as Government continues to be the chief employer. 

126. Scientists in the Education Department are at present recruited as Relations of 
members of tho Imperial Educational Service through ih(3 Secretary of State for scientific officers 
special “ professorships ”. This S} stem, altliough it has advantages over 

former practice, which had Jess regard to tho needs of modern specialisation, Depapjmgnt. 

involves certain obvious dratvbacks. Tho professors are comparatively young 
when recruited, and natur.illy dovelope, under novel conditions of life and 
work, new professional interests which may or may not coincide with the 
interests of tlieir environments. We suggest that certain of the obvious 
drawbacks of the present system would be eliminated by seconding from tho - 
scientific and technical services suitable officers to act as jirofcssors for, say, 
five years in tho various high-grade colleges under Government or University 
control. The advantages which such a system offers are mainly tlieso ; — 

(1) There would be no neoes Ity to rLcruit young and inexperienced 

officers through tho Secretary of State or appointment boards in 
London, and it would greatly increase tho prosjccts of obtaining 
suitable Indians for such posts. 

(2) Tlie professors would have in view a clear idea of the connection 

between the scientific and industrial needs of the country. 

(3) They would remain in touch with their own respective services in 

selecting subjects for research. 

(4) They would be better able more directly to train students who show 

the qualities that arc suitable, as recruits for the imperial 
services. 

(6) This system would have the advantage of giving a change of occupa- 
tion to those who may tend to become stale and narrow through 
uninterrupted continuance in teaching under the same surround- 
ings ; while, by transference from the ordinary official service to 
colleges, technical officers obtain an opportunity of renewing in a 
well-proportioned way their general knowledge of their special 
professional subjects, and the practice of teaching will bring them 
into contact with new and important interests, namely, tho 

ILa 
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training of young men for professional careers. As members of 
services that come into contact with industrial life, they will have 
far better opportunities than isolated professors of securing suitable 
employment for their students. 

We are of opinion that a system such as that indicated above, if worked 
judiciously, will result in mutual advantage to the Education Department, to 
the Universities, and to the special scientific services j it affords an opportunity 
for recognising the necessity of specialisation without the narrowing and deaden- 
ing results which follow over-specialisation; it permits of accommodating 
peculiarities of temperament, which may not be foreseen at, or may develope 
after, the time of recruitment ; and it offers the small but important advantage 
of helping the colleges to form collections of illustrative samples from^duplicates 
that can be spared by the imperial scientific services. 


Poaitiim ol 126. We copsider that the, head of a scientific service should relinquish all 

scientific officeti administrative authority over any of his scientific and technical officers who 
maybe transferred for service under a Local Government or under some depart- 


servingr under 
Local Oovern- 


ments. 


mentof the Government of India. 


Wo do hot think it practicable to formulate rules applicable to all such 
services regarding questions like programmes of research work, inspection of 
results and forms of publication, but we suggest the following general principles 
as necessary to ensure the maintenance of profes'^ional standards, with due 
recognition of local administrative authority. 


(1) Whenever it is possible to lay down for any scientific officer a 

programme of research work, the local authority should not 
sanction it without consulting the head of the appropriate 
scientific service. This will prevent unnecessary overlapping 
or waste of time in taking up problems that are known to the 
central authority, from wider experience,'‘to be infructuous. 

(2) The head of a scientific service should have the power to inspect the 

scientific work of any of his officers who have been transferred 
to the control of a local authority, but his report should be made 
to tlio latter, who alone would retain the power of interference. 


(3) Deports on research investigations, of a kind ordinarily suitable for 
publication, should bo reviewed by the head of the scientific 
service concerned and should not be published without his 
consent Ordinarily, such reports sliould be given their first 
formal publication in the recognised journal of the scientific 
service. This rule will not prevent the issue by the local authority 
of administration or operation reports, or the local reprint for 
popular use, either in full or in abstract, of papers already 
formally published in the authorised journal of tho scientific 
service ; hut it must be remembered that local and popular 
journals will not ordinarily he recognised by workers in other 
countries and, therefore, will not serve to secure precedence or to 
justify quotation in scientific literature. It is important, there- 
fore, to maintain the position of the authorised central journal, 
and to ensure its . being made as nearly as possible a complete 
and authoritative record of scientific ;|«sult8; such a central 
journal will soon establish itself as the official gazette for its own 
branch of science in India, and its recognition will remove any 
temptation or excuse for publidiing in ioreigii journals. 
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Eesearcli Work in India* 

127 . Tho preparation of an extensive programme of research and the 
employment of a number of ofBoers on the solution of problems involving large 
possibilities to private trade necessitate tho consideration of tho relations uidnstrialista. 
between these officers and the industrial interests which they are intended to 
serve. The following points will certainly arise 

(1) The nature of the assistance to private enterprise and the extent to 

which it should bo given . 

(2) The publication of tho results of work, whether forming part of the 

regular programme of a Government department or undertaken 

on behalf of private individuals. 

(3) The right to private practice in consulting work on the part of 

officers employed by Government. 

(4) The payment of fe('s for work done on private account in Govern- 

ment research laboratories. 

(5) The best means of encouraging private firms or individuals to set up 

on their own account as consultants. 

We have considered these suggesl.ions carefully and discussc'd them with 
various authorities during tho course of our tours, and agree that the following 
general rules seem l)e3t to suit eoiiditicns as they exist now in India. 

(1) Specialised research institutions and laboratories, such as those belong- 
ing to the Forest and Agricultural Dej)artmeiits, will generally not be in a 
position to take up work on ])rivate account. In the case of the former, almost 
all the work is already done for Government, which is by far the largest forest 
proprietor in the country ; in the case of tho latter, the individual agriculturist 
works on a small scale and on a non-competitive basis. On tho other hand, the 
Indian Institute of Science and the various research institutes that have been 
suggested will normally he employed 011 a great variety of problems received 
from many sources, and there is no reason why apj)lications for assistance from 
private persons should not be entertained. Besides furnishing solutions to 
problems requiring specific researches, these institutions will also prove 
extremely useful to the public as repositories of lechuical and industrial 
information, and suitable regulations should bo framed to encourage dond fide 
applications for assistance and information. 

(2) Of the advisability of the jiublieatiou of tho results of research in pure 
science, there can he no doubt; and generally there is no disadvantage result- 
ing from the systematic publication of the results obtained in what may be 
termed ‘non-competitive’ development work. The matter is aliogolher 
different with industrial researches which may yield results of great pecuniary 
value to the possessor, so long as they are in the nature of a monopoly, but may 
often lead to competition injurious to him directly they become public property. 

We consider that the results of all research work carried on in Government 
institutions should be regarded as the property of Government. Tho decision 
as to tho expediency of publication or otherwise should rest with the controlling 
authorities ; and it will be desirable in the interests of all concerned to roach a 
clear understanding, at as early a stage as possible, on Ibis subject in each case. 

We desire to lay stress upon the fact that instances may often occur in 
which it may be found undesirable to publish broadcast the result of industrial 
research, without in aify w^ay precluding its confidential communication to 
persons who may be interested in it, or who may be in a position to make 
use of it advantageously. 
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The data for research must, in the absence of any definite agreement on 
the subject, be considered to be the property of the applicant, and the q^uestipn 
of their publication should be governed by recognised professional etiquette. 

We are conscious that the above prescriptions mU deter some persons from 
coming forward with requests for assistance ; but those will be as a rule the 
large-scale industrialists, who are in a position to engage private consultants. 
The smaller operator, who will benefit most by this form of help, is usually 
wording on a less competitive basis. 

(3) We consider that the scientific services, which we propose to create, 
should be sufficiently well remunerated and should offer sufficient prospects to 
their members to render it unnecessary to engage them on terms other than 
those which have been ft>und suitable for such branches of the public service as 
the Public Works Department ; that is to say, private work for extra remunera- 
tion should not be undertaken without permission, which should only be granted 
sparingly and for exceptional reasons. 

(4) The principles upon which fees should be levied for work undertaken 
for private parties are easily stated. Normally, the cost of such work must be 
paid for on some suitable basis to be agreed upon beforehand. This fee may 
take the form of a lump sum or of a monthly contribution to cover a share of 
the salaries to the members of the stai^during the time they are employed on the 
work, or, in some instances, may bo a combination of both methods. When a 
private concern desires to engage a Gpvernment research officer as a regular 
consultant, tho question of fees and publicity should be settled on the same basis 
as for individual consultations. When the research is undertaken at the request 
of private individuals and is likely to be of public utility, such work should be 
done free of charge. Intermediate cases may occur; but they are not likely to 
be numerous or difficult to decide. A useful concession which might be readily 
granted to pioneers of new industries or of existing industries undertaken 
under new conditions, would be the privilege of obtaining not nnly free 
technical advice, but also tho right to have research work taken up on their 
behalf in Government laboratories, without charge. 

(5) The levying of the full cost of work undertaken on private account 
is likely to prove the best form of encouragement to the establishment of 
private, and usually highly specialised, research laboratories. It is the almost 
complete absence of consulting experts in this country which renders it 
difficult for Indian enterprises on anything but a largo scale to obtain sound 
and disinterested advice. It will bo one of the functions of the Departments 
of Industries to undertake such work ; but the desirability of encouraging 
private consultants should always be kept in view, and the policy of the depart- 
ment should be directed towards this end. The growth of a class of private 
specialists in various forms of technology should, therefore, be stimulated, and 
Government departments should make use of their services, whenever there 
is advantage in doing so. Wo would deprecate tho importation of specialists 
on short-term agreements, whenever it is possible to engage the services of 
men already praoti.sing in the country ; and wo recommend as a general policy 
that Government should, as far as possible, offer encouragement to private 
consulting engineers and specialists, whenever this can be done without detri-' 
meut to the public interests involved. 

128. The scientific services which we have proposed above will contribute to 
the organisation of research work throughout India and the correlation of 
results obtained within their respective sciences. The provision for scientific 
research clearly postulates that of laboratories, and the question therefore 



89 


Arises hew those laboratories should be grouped and located. Two main 
suggestions were put before us in evidence, one that on grounds of economy 
and to create the scientific atmosphere necessary for research on as wide a scale 
as possible, all branches of scientific research should bo grouped in a single 
institute ; the other, that research institutes should be specialised, so as to bring 
them as closely as possible into contact with local industrial problems. A 
small number of witnesses suggested that research work generally should be 
relegated to a central institute : the Indian Institute of Science at Bangalore 
is the outcome of the idea that all sciences are sufficiently related to be brought 
into one institute. 

129. But the history of this Institute shows that, where the income is Constitution of 
limited, research activities must bo confined to a siiiglo branch of science, if 
results of practical value arc to bo obtained. Originally projected by the late 
Mr. J. N. Tata with the ol)ject of encx)uraging post-graduate research in pure 
physical science, it has, in the course of a comparatively short career, 
developed a distinct tendency towards the study of problems which are likely 
to lead to results of immediate economic value, rather than towards th«? 
pursuit of investigations of ]»urcly scientific interest. 

Ihe administration of the Institute is somewhat complex owing to the 
fact that it represents so many interests. Its income is derived from the 
original endowment, Avhich yields annually lls. 1,25,000, supplemented by an 
annual grant of lls. 50,000 from the Mysore State ; while the Government 
of India contribute a grant-in-aid amounting to ope-half of that realised from 
the other two sources. The affairs of the Institute are managed by a Council, 
partly nominated by the contributors to the income and partly elected by a 
nominated Court of Visitors scattered over India. The supremo controlling 
authority is the Govoriior-Ceneral in Council, who exercises his functions 
through the'Education Department ; but certain powers arc also vested in 
the xierson of His Excellency the Viceroy, who is the patron of the Insti- 
tute. 


There are two main departments, one dealing with electric technology and 
the other with chemistry. The latter is subdivided into three sections, each 
under a separate professor. The department of electric technology has failed 
to attract research students and is, for the present, merely a school for the ii*ain- 
ing of electrical engineers ; but the chemical department is given up to research 
work which, though not entirely, is, as we have already stated, chiefly of a 
practical character. The students, though few in number, come from various 
parts of India, and there are at present no signs of undue localisation in this 
respect ; but this could not be said of the economic work going on in its labora- 
tories, most of which at the time of om- inspection had been taken up at the 
instance of the Industrial Departments of Madras, Mysore and Hyderabad. 
The Council of the Institute, through their Director, represented to us tliat, 
in their opinion, there was ample scope for developments, and that these 
would be undertaken as soon as the income of the Institute permitted.' It 
was further suggested that, with adequate support, the Institute might bo 
made the centre of chemical research for all India. We agree that it might 
be strengthened considerably with advantage ; but we are definitely of opinion 
that its value to the industries of India is reduced by its distance from the places 
in which they are carried on. It is, we conceive, impossible to contemplate 
cheoucal research for the whole of India in a single institute, especially one 
so far remoTed from the industries which would be likely to require it. 



Ctaie for special- 180, India contains, as we have pointed out in Chapter II, a number of 
industrial towns and areas of varyinj^ size and importance, which have in some 
cases developed in certain industrial directions. We think that, in such 
cases, some of those centres afford the most promising bases for the establish- 
ment of specialised institutes of research, where the staff can maintain 
close touch with industrialists and industrial work, and where their investi- 
gations will be vitalised by the constant presentation of fresh problems 
of practical interest. While we consider it inadvisable at this stage to 
attempt any more precise indication of the places that should be seleotbd for 
the sites of research institutes, we cannot refrain from drawing attention, not 
only to the great opportunities for research in a wide range of allied metallur- 
gical and chemical problems presented by the group of works which are spring- 
ing up near Sakchi, but to the special need which they will experience for 
assistance of this kind. Industries like the inanufacLurc of iron and steel, 
which compete over their whole range of production with exactly similar 
articles produced outside India, and depend for the success of complicated 
processes on the application to local conditions and materials of principles 
ascertained and followed under widely different circumstances elsewhere, are 
far more dependent on local research than the cotton and jute industries. These 
two industries may be described as operative rather than constructive ; and the 
evolution of their technique tends rather to devclopo at present in the countries 
which manufacture the machinery with which they arc carried on. Future 
progress will clearly be directed towards the introduction of the more refined pro- 
cesses which arc already in oi^cration in the United Kingdom, and the extent to 
which research is needed in-India for the improvement of the textile operations 
themselves is small. There are, at the same time, certain auxiliary chemicals 
required for textile work, and some investigation of the local manufacture and 
use of these is needed. We are in favour of specialised institutes of 
research, but it is clear that the location of these institutes and the selection of 
their groups of subjects are questions not free from diiBculty, which require to 
bo settled by expert opinion. Wo consider that the committees which wo have 
proposed for working out the orgaiiisatiou of the scientific services, should 
include these matters in their enquiries. 


Besearch Abroad. 

Duigers 61 131. Most of the witnesses whose experience entitles them to an opinion 

fw ty in g on rccoguised the advantages of relying on institutions in the country for the 
research abroad. ii0(<0g6a>ry research work on raw materials. In the absence of a sufficient 
number of the right kind of specialists and for want of equipment, materials 
have been, in the past, sent for examination at the Imperial Institute and 
elsewhere abroad. It is obvious that this practice is far from satisfactory and 
rarely affords the information regarding our raw materials, which is necessary 
for their commercial exploitation. Much of tho work wbich has been done 
in this way has been useless, and some of it contains elements of serious danger 
on account of the fact that the samples examined have not been representative 
of the average material obtainable in commercial quantities. 

] 32. The study of raw materials required for industries can he undertaken 
efiectively only by suitable specialists working on the spot, whore abundant 
representative material can be obtained and where only the accessory conditions 
that are essential for commercial success can also bo studied. This is especially 
the case with vegetable products, which change in nature and, therefore, in 
commeKJinl value at different stages of their growth, and sometimes even 
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during transport over long distances. Preliminary tests by specialists in Europe 
may often load to the detection of materials of previously unsuspected value ; 
but in such instances it is evident, from the nature of the case, that the collector 
could not have been in a position to know whether his samples were represent- 
ative. Unless, therefore, such preliminary results are taken up on the spot by 
properly qualified workers and are confirmed, condemned or developed, their 
publication must generally become a public danger. 

In order, therefore, to make profitable use of any outside institution for 
research, it is necessary : — 

(1) that the samples to be examined should be selected by a qualified 

authority in India, 

(2) that the results of assumed industrial value obtained should be sub- 

mitted to an appropriate department in India for revision before 
publication, and 

(3) that only specific problems, for which suitable specialists are not 

obtainable locally, should ho referred to institutions or authorities 
abroad. 

The practice of referring samples to the Impcidal Institute for technical 
examination commenced with the Reporter on Economic Products, who (1) 
organised the collection of commercial samples, (2) maintained for reference 
purposes in the Calcutta Museum a collection of duplicates, and (3) published 
for general information the reports received from home. In the absence of 
anything better, this system served a very useful purpose, in spite of the many 
mistakes made. Most of the duties which jvere attempted by the Reporter on 
Economic Producls are no\r undertaken by scientific officers, especially under 
the Agricultural, Forest and Geological Survey Departments, and the existence 
of these specialists in India, with their well-equipped laboratories, renders 
unnecessary the maintenance in London of a general laboratory for research 
on Indian raw materials. The office of the Reporter on Economic Products 
has very properly been abolished, and, as the scientific staff of the Imperial 
Institute is necessarily without Indian experience and is limited to work on 
samples doubtfully representative in character, it is obvious that there is no 
longer any justification for the expenditure of Indian revenues on the Scienti- 
fic and Technical Department of tho Imperial Institute. 

133. At the same time, there occur, as already indicated, certain questions jn 

that necessitate reference to specialists abroad, and 'problems which recur so which problems 
rarely that India alone cannot economically maintain in continuous work the may be referred 
equipment required for their solution. To deal with these relatively rare and ®broad. 
special cases, scientific officers in the Indian services should be empowered to 
communicate, through a recognised channel, with the Scientific and Technical 
Research Department recently established in England. Tho problems will 
thus be referred to recognised and authoritative specialists. 
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CHArTER X. 


INDUSTRIAL AND TECHNICAL EDUCATION. 


134i. Tho history of the evolution in the West of new industrial methods ReMons why 
which culminated in the rapid and striking changes of the latter half of the 
eighteenth century shows that a large part was played therein by the educated indostrial 
as well as hy the capitalist classes. The encouragement of scientific research evolution of 
and its practical application hy tho Royal Society, and at a later stage hy tho W®®** 
Society of Arts, was closely paralleled by the fresh industrial ventures cons- 
tantly being set on foot by merchants and other persons with capital at com- 
mand. When the results began to roach India in the shape of machine-made 
imports, the movement had passed beyond the stage where imitation might 
have been easy and where tho gradual evolution which had taken place in Eng- 
land could bo readily imitated in India. To create an industrial organisation 
in this country comparable to .that of western nations, to build up an industrial 
community capable of working such an organisation, certain positive measures 
wore required, including the provision of industrial and technical education 
which we propose to discuss in this chapter. 


135. The system of education introduced by Government was, at tho outset, 
mainly intended to provide for tho administrative needs of the country and 
encouraged literary and philosophic studies to the neglect of those of a 
more practical character. In tho result it created a disproportionate number 
of persons possessing a purely literary education, at a time when there was 
hardly any form of practical education in existence. Naturally tho market 
value of tho services of persons so educated began eventually to diminish. 
Throughout the nineteenth century, the policy of Government was controlled 
by the doctrine of laissez-faire in commercial and industrial matters, and its 
efforts to dovelope the material resources of the country were largely limited 
to the provision of improved methods of transport and the construction of 
irrigation works. Except in Bombay, tho introduction of modern methods 
of manufacture was almost entirely confined to the European community. 
The opportunities for gaining experience were not easy for Indians to come by, 
and there was no attempt at technical training for industries until nearly tho 
end of the century, and then only on an iuadequato scale. The non-existence 
of a suitable education to qualify Indians for posts requiring industrial or 
technical knowledge was met by the importation of men from Europe, who 
supervised and trained illiterate Indian labour in the mills and factories that 
were started. Erom this class of kbour it was impossible to obtain the higher 
typo of artisan capable of supervisory work. The more advanced Indian 
thinkers began at last to appreciate the dangers and difficulties of the position. 
The system of technical educaltion which had grown up on the continent of 
Europe had already attracted the attention of manufacturers in Great Britain, 
and it was natural that a demand should be made in India for Government 
to provide similar facilities. Even when the necessity for action began to be 
perceived clearly by Government, the magnitude of the problem was hardly 

' 12 A 
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appreciated ; it was by no moans sufficiently recognised that technical education 
is by itself incapable of creating industries. 

136. It would serve no useful purpose to record in detail the history of the 
various efforts made by the Government of India and by provincial Govern- 
ments to provide industrial and iechnical education suited to the needs of the 
country. The report of the Indian Famine Commission published in 1880, 
(paragraph 103), pointed out in striking terms the necessity of a diversity of 
employment to a country hitherto so largely agricultural. In 1882, the 
Government of India appointed a Commission to review the existing 
state of education and to frame a policy for its guidance in the future. The 
necessity for technical education u as realised ; but the Commissioners were 
instructed that to extend their enquiry in that direction would add unduly 
to the task before them. The publication, in 1 881, of the report of the Royal 
Commission, appointed in England in 1881, focussed the attention of Govern- 
ment on the necessity for stimulating attempts specifically intended to developc 
tiro material resources of India and to render assistance to its artisjins in the 
unequal struggle against the products of the factories and mills of the West, 
which had become greatly intensified by tlio cheapening of transport, caused 
by the improvement of marine engineering, the opening of the Suez Canal and 
the extension of railways in India. In their resolution of the 18th June 
1888, on the subject of technical education, the Government of India pointed 
out that the education liitherto provided had been too exclusively literary in its 
bent; that industrial training was required in view of the necessity of securing 
a greater variety of occupations; and that technical education could he pro- 
vided with advantage at once for industries which had already reached a 
comparatively advanced stage of development, such as the text ile and engineer- 
ing industries, though the danger of establishing a system of training for 
those insufficiently advanced was noted, 'flic necessity of giving a more 
practical bias to general education was emphasised, and Local Governments 
were incited lo take action in these directions. The immediate results were 
small; hut the necessity for science teaching in the colleges affiliated to the 
Universities was recognised, and the provision for the technical training of 
engineers was greatly improved. Chiefly through private effort in Bombay, by 
the amalgamation of various funds, the Victoria Jubilee Technical Institute 
was started in 1887 to provide courses of instruction suited to the requirements 
of the growing Bombay raill industry. Elsewhere and especially in Madras, 
the provincial efforts were rendered comparatively sterile, owing to the general 
acceptance of the fallacious idea that it was only necessary to provide 
facilities for the acquisition of technical knovvledge to ensure the subsequent 
development of industri 9 s. 

137. At the beginning of the present century, it was realised that 
measures taken in the Education Department during the previous 15 years 
had been totally inadequate to meet the needs of India and the growing 
recognition here of the necessity for a greater diversity of occupations, to 
absorb the energies of the ever increasing numbers of the educated classes. 
Lord Curzon accordingly summoned at Simla in 1901 an Educational Con- 
ference which reviewed the situation and recommended drastic reforms in the 
methods of higher education, with a view to render them more effective and 
practical. Measures *were taken in the first place to improve the teaching 
of the physical sciences. In this line of education great improvements 
have been effected, and it is now possible, in many of the colleges affiliated 
to the Universities, to obtain efficient instruction in pure science and to he 
trained in scientific methods of enquiry and research. 
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Technical Scholarships Abroad. 

138. The Simla Educational Conference also ' dealt -witli technical and Iiutitati<m ot 
industrial education ; but its recommendations were of littl® practical value 

owinpf to the dominating idea that it was outside the province of Govern* 
ment to take any part in the industrial development of the country, beyond abroad, 
the provision of facilities for acquiring technical education and of information 
regarding commercial and industrial matters. It was also not recognised by the 
educational authorities at the Conference that, to produce a class of men 
of a thoroughly practical turn of mind, it is necessary that the young 
Indian should be taken in hand at a much earlier age, w^hon the brain 
is more susceptible to external suggestions. The infliionce of environment 
on the Indian school boy of the better classes is probably more important 
than hereditary tendencies, and the sooner he is brought into contact with 
constructive activities and tauglit to use both hand and eye, tlio more readily 
Avill ho respond to the measures which may be devised to counteract the 
sedentary tondciicios of his home life. Almost immediately after the Confer- 
ence, the Government of India appointed a Commission to report upon 
industrial education ; but the report of the Commissioners was never published. 

A more important outcome of the Conference was the establishment by the 
Government of India of scholarships to enable Indians to proceed to Eqrope 
and America for special ti’aining. The scholarships were of the annual value 
of £160 and were granted in the first instance for a period of two years, 
which was normally extended for a further year. From a statement furnished 
to us, it appears that under this scheme more than 100 students have been 
sent for foreign training, of Avhom over 60 have returned to India The 
average cost to the revenues of the Government of India of each student 
Avho has completed liis period of training is about £650. 

In March 1901, an association was cstablislnM in Calcutta for the advance- 
ment of the scientific and industrial education of Indians, the main object of 
which was to enable properly qualified students to visit America, Japan and other 
foreign countries to study arts and industries. Under this scheme, over 300 
students have been sent, abroad with the assistance of the association, to the 
funds of which the Bengal Government contributed an annual grant of 
Es. 5,000, reduced, since the outbreak of the war, to Ks. 2,600. 

139. The results anticipated from the grant of these scholarships, whether Deiecii in 
by the Government of India or by the Bengal Association, have only in«yBtein. 
part been realised. This is due fo inherent defects in the scliemo adopted, and 
possibly even more largely in the methods by which it was administered. It 

was assumed that it would not be difficult for young men from India to got 
admission into works and factories where they would be given full facilities 
to obtain practical experience of the methods and processes employed* 
and opportunities for acquiring an insight into the business organisation which 
keeps the industry going. It seems ako to have been assumed that students 
from India of fair intelligence and good education would be able to take 
advantage of these facilities and assimilate all the information placed at 
their disposal, in a period very much shorter than that which is considered 
necessary for young men in their own country. In practice, it was found that, 
while educational institutions were freely opened to the scholars, access to 
workshops was denied them, except in the case of manufacturing iron works 
and small industries of no great practical importance. A few witnesses 
complained of this diflSculty, and similar representations were made to the 
Morison Committee who, in the report on the system of St^te technical schoko 
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ships which they submitted to the Secretary of State in 1913, stated that 
concerns which possess valuable trade secrets or fear to assist possible compe- 
titors, prefer, when they admit learners, to receive men who are likely to 
remain their employes rather than foreigners. This is an attitude which is 
common to manufacturers all over the world, not excepting India. 

The most successful scholarship holders have been those who, with some 
previous pi*actical experience of their trades, M'ore able to profit by the 
courses of technical instruction ; but the scholarships have been frequently 
awarded to young men who had no previous practical knowledge of the 
industry which they proposed to take up. In some cases, they have been 
allowed to go abroad to acquire a knowledge of an industry non-existent in 
this country. It is, therefore, not surprising that many promising students 
have failed to profit by the system, and liave found tlicmsclvos compelled 
to attempt other means of earning a livelihood, further, notwithstanding 
the fact that these scholarships were granted from the public funds for specific 
j)urposcs, no organisation was created to ensure that these purposes were 
achieved, nor was any organised attempt made to help the scholarship holders 
on their return to India. 


Latest rales tor 
State technical 
scholamhips 
abroad. 


140. In the light of the experience gained since these scholarships 
wore first instituted, the Government of India liave recently issued revised 
regulations which should go far to remedy the defects we have pointed out. 
Local Boards of Selection are to ho established in each province ; and in the 
selection of candidates, men of business, Directors of Industries and employers’ 
associations are to be consulted. The object in view will be to obtain candi- 
dates whoso * experience and intelligence ’ justify the expectation that their 
selection will help in developing the indnstries of India. Before scholarships 
are awarded, it is to be definitely ascertained from the India Office that 
facilities for tho acquisition of practical experience can be provided. Educa- 
tional qualifications have been prescribed which are generally suitable ; but 
these will require some modification to ada23t them to tho system of technical 
education which we propose. This does not in all cases predicate courses of 
study and instructions leading up to University degrees. 

The advantages of previous training in India are acknowledged in the 
new Government rules ; but the provisions for giving elfoct to this principle 
are not in all cases sufficient. 


141. The new rules represent in several most important respects a groat' 
advance on the previous procedure ; but, in our opinion, scholarships should 
not be granted in those subjects for which India will provide adequate educa- 
tional facilities. We may point out, for example, that our proposals in this 
chapter for the teaching of mochauical engineering would render it totally 
unnecessary to send students abroad for general training in this subject. 
Instead, therefore, of allowing, as the new rules do, a scholar to proceed to Europe 
after one year’s training in India, wo would prefer that ho should go through 
tho more prolonged courses which we suggest at one of tho largo engineering 
shops, and that scholarships should only be granted to men who intend to 
take up some special branch of mechanical engineering which has not yet 
reached full development in this country. As an instance, we would allude to 
the absence from India pf electrical manufacturing firms, which renders it 
impossible for Indian students to obtain any real acquaintance with this 
industry except in foreiga countries, although the knowle^e so acquired would 
be of real value in ordinary . electrical practice in India. Similarly, the 
opportunities for training in the textile industries provided by the Viotoria 
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Jubilee Technical Institute in Bombay and by the numerous mills in the 
country, should be fully utilised before public funds are devoted to sending 
inexperienced young men abroad. The liberal policy pursued by the Indian 
iron works in regard to training young Indians renders it also probable that 
there will be little necessity to send students abroad to apquire a practical 
knowledge of the metallurgy of iron and steel. 

Further, as will be seen in the subsequent portion of this chapter, we 
contemplate the establyihment of much greater facilities for technical education 
and technological training than have hitherto existed, and, when these have 
been created, they should, while providing much of the teaching at present 
only to be obtained abroad, produce also a much greater number of really 
qualified candidates for scholarships for foreign study. In our opinion, these 
should only be granted to men who have already committed themselves to 
industrial work. The new rules to some extent favour this idea, but they do not 
suflBciently emphasise the necessity of this limitation. 

We agree with the principle that scholarships should not bo awarded for 
industries not existing in the country, and doubt whether their grant even to 
persons who can ‘ secure the co-operation of promoters ’ of non-existent 
industries will have very useful results. We see no reason, however, why 
vegetable oil pressing should be excluded from the list of industries which -may 
be studied abroad ; India already possesses a number of medium-sized oil mills 
and will soon have one or more large ones, whei’o specialisation will be required 
on lines that cannot readily bo learned in India. 


Primary Education of Industrial Classes. 


142. A factor which has tended in the past to delay the progress of Indian Necessity of 
industrial development has been the ignorance and conservatism of the unedu- primary 
cated workmen. The evidfiuco tendered by employers was almost universally education !» 
in favour of labour, both skilled and unskilled, that had at least received a 
primary education. This is given in countries with which India will have to 
compete and is a sim qua non in this country also. Some witnesses slated that 
the spread of education among the artisan classes tended to bring manual 
labour into contempt, and that the sons of artisans, educated beyond the 
primary stage, showed a distinct tendency to forsake their fathers’ callings in 
favour of clerical work, hut w^e think this view must be due to the wrong system 
of education which has been made available. Wo found that, while the 
employers of labour generally recognised the advantages of primary educa- 
tion among their work-people, as tending to make them not only more intelli- 
gent but also more self-respecting, yet in comparatively few instances have 
they made serious attempts to impart such education. There are not want- 
ing, hoM'ever, instances of enlightened ejnployers who have provided primary 
and even elementary technical education. In the case of the Buckingham 
and Carnatic Mills in Madras this has been done on liberal and efiioient lines 
The industrial bias imparted by the education given there has had the result 
of keeping the pupils iu the mills as intelligent and eflScient workers, instead 
of leading them to desire clerical appointments, and the scheme may, therefore, 
legitimately be regarded as a good investment. 


But we are not prepared to declare that the education of their labour is a 
duty of employers as such, and while we very strongly endorse the views of 
employers of labour regarding the fundamental necessity for providing some form 
of primary education for the artisan and labouring population, we are opposed to 
any scheme that would compel individual employers to provide such education. 



97 


This is a duty which, we think, rightly devolves on local authorities and 
on Government, a point which we have more fully developed in Chapter 
XVI, and we need only support the proposal that, when private employers 
undertake this task, they should be assisted in every possible way, including 
the allocation of grants-in-aid by the Local Governments. Although we 
recognise the practical difficulties in the way of finding a sufficient number 
of suitable teachers, we recommend that Government should consider the 
desirability of introducing as soon as possible into primary schools a form 
of teaching which will include drawing and manual training as a means of 
developing in the pupils a practical industrial bias. 

We shall now put forward our suggestions for industi’ial and technical edu- 
cation in this country and we shall deal first with the case of cottage industries. 


History ol 
industrial 
schools. 


Cottage Industries- 

143. The spread of Christianity, especially in the south of India 
among the PanoJiamas, gave rise to a new class, the members of which could 
not be absorbed into existing cottage industries owing to the caste system, 
though they required a moans of livelihood commensuraio with the higher 
social status claimed by them. The great famine of 1877-78 left a large number 
of Indian orphan children to the care of Christian missionaries, and a few 
years later the first of the modern typo of industrial schools was established 
by the late Canon Margoschis at Nazareth, in the Tiimevelly district of the 
Madras Presidency, to provide instruction in such trades as carpentry, 
blacksmith’s work, weaving and tailoring, so tliat the boys might subsequently 
pass out into the world equipped with the means of earning their livelihood. 
The experiment was a success from the promoters' point of view, as the 
boys who had been trained as carpenters and blacksmiths were able to find 
employment in railway workshops and other organised industrial undertakings, 
whilst the weavers and tailors earned their livelihood by supplying the needs 
of the Anglo-Indian communities. The Nazareth Industrial School offered a 
career for orphan children and for the children of Christian converts, and it was 
copied in other parts of India, not only by Missions, but also in institutions 
started by Government, local bodies or private individuals. In places where 
local artisans were lacking in skill, those schools met a distinct want ; but in 
others, they served merely to satisfy vague local aspirations towards the pro- 
motion of industrial education. 

The Mission schools had, of course, their special object in view, but 
other schools which have followed in their wake, have not always 
appreciated the purposes which ordinary Industrial schools should attempt to 
fulfil. The training they offer is of little value when it merely consists, 
as it usually does, in teaching ordinary bazaar methods through the agency 
of mistris who arfe paid much smaller wages than a good workman can earn. 
Something very different is wanted, and this can only be supplied by a head 
master or superintendent, who possesses not only a thorough practical know- 
ledge of modern methods of handicraft and specialised experience in certain 
branches, but also the capacity to apply general principles to particular cases. 
Su(di a man can teach students to produce much better work than that of the 
bazaar worker with less expenditure of time and energy. Striking examples 
of the results of such teaching were seen by us in the case of several of 
the better managed industrial schools. Men of the type required, it is 
true, are rarely to he found in the country and require relatively high pay. 
A solution of the difficulty seems possible on the lines adopted in the Central 



98 


Provinces, where the head ftiastor of the School of Handicrafts at l^agpur is 
being placed in goneral control of similar schools, the superior staffs of which 
are selected and in some cases trained by him. Teachers for these schools can 
often be recruited from ex-pupils, 

a* 

144. Industrial schools generally have failed to observe the distinctions Recommsnda- 
which exist between industries, on the one hand, such as weaving and certain 
branches of metal work which come into competition with organised industries, 

and, on the other hand, trades like those of the carpenter and blacksmith which 
arc still, in the main, carried on as handicrafts, even in organised workshops. 

Though as a rule the products of hand-loom Aveaving arc of a different class 
from those of the power loom, the hand-loom weaver directly compotes with the 
power-loom weaver, and his success or failure depends in the first instance 
upon the right selection of the appliances Avliicli he uses, even more than upon 
the degree of skill which he acqiiires in working them. It is a comparatively 
simple matter to train an intelligent hand w'eaver to use improved appliances, 
whereby his output will bo greatly increased. The problem is to find an 
outlet for his increased production, and efforts to improve the lot of the hand- 
loom weaver must end in failure, unless attention is concentrated to a much 
larger extent than has hitherto been usual on commercial questions, which 
involve the purchase of raw materials, the selciction of suitable designs and 
patterns and the establishment of commercial agcuicics for the disposal of 
goods Our more detailed proposals regarding this type of organisation will 
ho found in Chapter XVII. 

On the other hand, in schools of handicrafts, the first essential is that the 
pupil slioukl by degrees acquire a thorough knowledge qf the craft niid manual 
dexterity in carrying out its processes. The tools used are neither automatic 
nor semi-automatic in their action and the quality of the work turned out 
depends entirely upon the personal skill of the workman. The training is 
best given by a graduated series of exercises, and the best results can ho 
obtained by an almost total neglect of commercial considerations, so 
far as they affect the disposal of the product. At this stage the quality of the 
work is of more importance than the quantity, and it is only when skill has 
been acquired that attention should he concentrated on productive capacity. 

The craftsman who makes his living as a cottage worker requires a different 
and somewhat more elastic training than the craftsman who becomes a unit 
in an organised industry. In the latter case more specialisation is usually 
needed, and the man will have to work under conditions very different from 
those which can be obtained in a school of handicrafts, where it is difficult to 
maintain the discipline of a workshop or to attach great importance to what 
may be termed commercial considerations. 

The industrial school is, at best, a defective instrument of education owing 
to the non-commercial conditions under which it must necessarily bo carried on. 

In spite of this, it seems to be the only means by which the indigenous artisan 
can be trained ; though, in the past, through his ignorance and lack of educa- 
tion, and through the imperfections of their equipment and teaching staff, 
industrial schools have failed in the majority of cases to achieve any appreciable 
results. While, therefore, they are institutions to he encouraged and developed 
within the limits just specified, we regard them as altogether unsatisfactory, if 
employed to train artisans for organised industries. 

145. In the Madras Presidency, the industrial schools are under the control 

and inspeotion of the Director of Industries. In the United Provinces, the 

aohools are still attached to the Education Department, but are inspected by the 

13 



Director of Industries who practically oontrokthem. In the Central Provinces, 
the only school visited by us was under the Department of Agriculture and 
Industries, In Bengal, Bombay and elsewhere, the Education Department still 
controls industrial education. In some cases, special inspectors have been 
appointed. ^ The absence of any direct means of keeping the schools^in touch 
with the cottage industries of the districts ip which they are situated is very 
noticeable. The remedy obviously lies in the transfer of the control of industrial 
schools from the Department of Education to that of Industries. . Our general 
views on the important question of the control of industrial and technical 
education will be found at the end of this chapter (paragraphs 177-179). 


Organised Industries. 


General 

principles 

ailectini; 

the training of 

men lor 

organised 

industries. 


14f). We shall now put forward our recommendations for the training 
of men for organised industries. Wc shall discuss more particularly the 
training of the supervisor class, in view of the fact that under present conditions 
there is a far greater lack of Indians qualified for such positions than of Indiatj 
artisans and operatives. Though it is true that the supply of those latter is 
generally insullicioni and that their skill and intelligence require improve- 
ment, the main remedy needed is the provision of an incentive to excel, which 
can be given only tlirough a general improvement in their conditions of life. 
Wc shall, hoM'ever, in setting forth our scheme for engineering training, suggest 
a system of training engineering artisans, which can be applied, as opportunity 
offers, to the case of other large-scale industries. 

Before framing our proposals, we find it necessary to jioint out in what 
ways the various industries differ, from the point of view of the training which 
will he required by the per.sons who will engage in them as supervisors. We 
may explain, in the first place, that the method of recruitment in force in 
England, where industries have gradually grown up by natural evolution, is 
not yet possible everywhere iu ludia. The supervising staff in a large number 
of English industries is recruited entirely from one or other of t.vvo sources — 
from artisans wno have worked their way up, obtaining the necessary 
theoretical knowledge by private study or in evening classes ; or from young 
men who have some connection with the industry and have taken a course 
of special teaching, followed by or combined Avith practical training in the 
factory. It is very exceptional for a person unconnected with the industry to 
attempt to enter it. We believe that circumstances are not the same in certain 
other countries with equally advanced industrial organisations ; that these 
possess a more complete equipment for practical and theoretical training outside 
the factory, and that persons with no previous association with the industry 
are frequently admitted into it after passing through training institutions. In 
the case of engineering, on the other hand, it is common in England for pupils 
and apprentices to enter the shops without previous connection with the 
industry. When we come to discuss the various forms of technical training 
required in this country, we are faced with the fact that there are very few 
industries which can completely, or even nearly completely, supply from the 
ranks of the workmen or of the educated classes connected with the industry 
the recruits wanted for the control of existing or future undertakings. The 
former are at present too uneducated to rise ; the latter are to a large extent 
non-Indians, and are in any case few in numbers. W e shall therefore require 
special arrangements to supply candidates for supervising posts with the 
practical- training in the factory which,' in the case of so many iuduStiies 
in Bngland, is obtained almost automatically. 
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We must remember, in the first place, that successful supervision implies a 
knowledge of business, including ^ich questions as the control of labour, and 
these cap only be learned by actual experience. In the next place, they require 
that a man should, especially in the earlier stages of commeroial employment, 
submit to long hours and hard conditions. In some cases, he can accustom 
himself to these during the period of training, and, wherever possible, he 
should be con\pelled to do so. 

147. From the point of view of the actual training, we may divide industries Classitfoation (rf 
into two classes : — (1) those in which long practical experience is necessary indostrfes lor 
for the supervisor to estimate the working conditions and iudge whether the o* 

quality and output of the work is satisfactory ; and (2) those where, on account of 
the automatic or semi-automatic character of the plant, or of the simplicity of 
the processes, the necessary knowledge can be more quickly acquired. As 
instances of the first class, we would refer to such branches of mechanical 
-engineering as repair work or the making of machinery ; tlie manufacture of 
pottery and glassware ; textile work; tanning; and mining. We shall call 
these manipulative industries. The manufacture of sugar and elu micals, and 
oil and rice milling are examples of the second, which wo shall entitle non- 
manipulative or operative. The first class of industries usually require a 
training in industrial concerns ; but, in some cases, e.g., textile work, they 
are carried on under conditions wdiich make it difficult for the learner to 
acquire the necessary knowledge in the works themselves, and they can be 
learned more easily in instructional factories attached to schools. In this 
latter case, it must be remembered that practical training given in a school 
does not offer the student the opportunity of accustonnng himself to mill 
conditions and of acquiring experience of mill management ; though tlio greater 
facilities for learning more than compensate for this, these deficiencies must be 
made up for later. In the case of the second class of industries, the only 
training that can be given is mainly technological, consisting, for instance, of 
a course in industrial chemistry of a special type, together with some 
training in the handling of machinery and in the making of drawings. The 
student will require practical experience, but, from the nature of these 
industries, this need not he acquired at a very early stage in his career. A 
sugar-works manager or chemical manufacturer usually starts with a training 
in technological chemistry, and a less complete training, which lie can acquire 
in a teaching institution, in mechanical engineering. He then gees as a 
chemist to a sugar factory or chemical works, and gradually familiarises 
hiinself with the general work of the factory, till he is qualified for more 
responsible posts. He neither requires, nor as a rule obtains, any special 
manipulative skill. A master-tanner’s training is also very largely in a 
special branch of ap]died chemistry ; but he requires some degree of practical 
experience of the industry, especially in the currier’s shoj). But w^o must 
again emphasise the fact, that actual works experience must be obtained at 
some stage or other in the student’s career, and this can only be given in a 
factory working under commeroial conditions. A man" who is acquiring a 
knowledge of factory management in a chemical works, a sugar mill, or a 
brewery may also be earning his living as a works chemist ; but that does 
not afEect the principle. We desire further to point out that in* manipulative 
industries carried out on a comparatively small scale, as is mostly the case in 
India at present with tanneries, potteries, and glass works, it is impossible to 
provide what we consider the ideal form of education, i.e., the properly 
oontiplled training of apprentices in the works, with theoretical classes 
attached The small-scale glass works, which exist in India nt present, produce 
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Different classes 
ol ttaining 
repaired. 


only a limited range of inferior articles; a large modern glass works could not 
only provide for the systematic training of apprentices for all kinds of glass 
making and furnish the most effective basis possible for the future recraitment 
of tlie industry, but would also bo in a far better position to resist foreign 
competition. The engineering industry is, fortunately, on a different footing. 
But fov most other manipulative industries, the only way in which practical 
training can at present be provided is by means of a small factory run on 
non-commercial lines — a method which is exceedingly costly. It may be 
necessary in certain special cases to have recourse to it, but it is vastly 
inferior to the systematised training which can be given to groups of apprentices 
in large works witli provision for theoretical courses alongside. 

148. We have, therefore, to jrrovide for the following classes of higher 
industrial training : — 

(1) Training for manipulative industries in works largo enough to, 

employ a number of apprentices, for whom theoretical teaching 
can be provided in class-rooms attached to the works. 

(2) Training, in certain special cases, for manipulative industries in 

technical schools, with workshops or instructional factories 
attached. This method would be adopted in cases where there 
M'ore no works available on a large enough scale, or rvhere, as 
in tlie case of the textile industries, the necessary fechnical 
knowledge can be much more easily imparted outside the mill. 
The extent of the equipment required for practical work would 
depend on tho degree to which manipulative knowledge is required 
in the industry. This training must be followed by a period spent 
in a commercial factory, probably on a very low salary or as a 
pupil. 

(3) Technological training for non-manipulative industries, which 

would ho given in a teaching institution, where a student would 
take courses in some special branch of technological chemistry, 
coupled with training in such subjects as mechanical or electrical 
engineering, which tho particular branch of technology selected 
])y the student may indicate as necessary. Such a course of 
training v» ill often of itself create a wage-earner ; but further 
experience is needed if the student wishes to rise in his profession. 

The distinctions laid down above must not be considered as entirely rigid. 
There will be oases on the border line, which may he dealt with in one class or 
another, as local or personal convenience may determine. It will be possible 
also in the case of class (2) to group together in one teaching institution the 
training or some part of the training required for industries practised on a 
small scale. 

In framing our proposals for a system of industrial training, therefore, 
we shall deal first ^ith training in mechanical engineering, which is the most 
important need at present for India’s development, and for which, fortunately, 
the facilities are considerable. We shall treat this question in all its aspects, 
including therein our proposals for the training of artisans and foremen, as 
well as of engineers. We make no specific proposals in this chapter for 
e-stablishing the instructional factories to which we have alluded, although 
remarks wiH be found on this subject in Chapter XIV. But the advisability 
of providing this form of training in the case of any particular industry jor 
province will depend on local droumstanoes, and it will be for De|)artment8 of 
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Industries to decide eaoli case on its merits.. Wc shall put forward our sugges- 
tions for training in technological chemistry, W'hich wo proposd should he given 
in certain existing collegiate institutions. / These, as at present constituted, are 
mainly concerned with training engineers and include facilities for a grounding 
in mechanical engineering, which will be sufficient for men of the class we 
have in view. Wc shall next explain our conclusions regarding the Victoria 
Jubilee Technical Institute, Bombay, which provides both technological and 
technical training; and then, after putting forward our view's on raining and 
metallurgical teaching, w'e shall discuss tjie measures required for the control and 
co-ordination of the various forms of industrial, technical, and technological 
training, and for bringing our training institutions into touch with employers 
of labour. 

149. We may now discuss the question of the instruction of artisans for Traming ol 
mechanical engineering. Looking forw'ard as w'O do to a very great industrial *^s***®* 
expansion in the immediate future, w'e think that the present arrangements 
for the training of artisans are totally inadequate, and that it is essential 
that steps should bo taken as early as possible to provide a much better training 
for many more boys. We w'ere much improsscnl by the great possibilities for 
training in mechanical ' ouginecring in the numerous large railway 
workshops, which arc so distributed as to form convenient centres in almost 
every major province of India. Private engineering establishments on a 
large scale, though confined to a few important cities, are also suitable for the 
same purpose. But the system for the apprenticeship of artisans pursued in 
those shops is at pre.sent rudimentary. Tlie sous of employes arc iakoii on at the 
request of their fathers and turned into the shops to ])ick up a knowledge of 
the trade as best they can. They arc paid small wages to begin with, and the 
amount is gradually increased as they grow older and more useful. There is no 
regular apprenticeship, and not infrequently the boys are tempted to leave long 
before they ought, by the offer of slightly liigbor wages outside. We point 
out elsew'here the risk of boys, who have received a little education, leaving 
their hereditary manual occupations for small clerical posts. The only remedy 
is to improve the social status and prospects of the skilled artisan. Though 
such a proposal has been supported by numerous witnesses, we are opposed 
to any legislation designed to penalise the employment of indentured appren- 
tices by third parties ; and would leave the system of indenture on the same 
contractual basis as at present. We think, however, that much can be done to 
counteract the tendency among promising youths of the w'orking classes to 
seek clerical occupation, by a more liberal treatment in respect of wages, the 
provision of opportunities for further education, and the institution of a bettet 
form of agreement. From the time a boy enters a w'orkshop to learn a trade, 
he should be paid wages at least equivalent to what he would otherwise earn in 
the bazaar; from which, in order to secure his regular attendance and to provide 
inducements to him to go through a complete course of training, there should 
be placed to his credit every month a certain amount of deferred pay ; and this, 
under the initial agreement, should only be due to him on the completion 
of a specified period of service, which should usually be about five yeaifs. 

Night schools have proved less successful in India than elsewhere, and eveii 
in England they are tending to fall out of favour. It should be recognised tbati 
when a boy has done a fair eight hours’ work in the shops, he is not fit to profit by 
class instruction. Every apprentice, therefore, should be given within the shop 
hours elementary technical education suited to the trade that he is learning, 
and he should be taught drawing and mensuration, so that he may at least be 
libk to understand a plan and work from it. In large engineering establish- 
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jnents where the number of apprentices justifies the expense, there should 
be a special officer to supervise them and see that in each shop they are 
properly employed. Supervision of this sort is still more necessary in the case 
of apprentices and pupils under training for posts of foremen and -engineer 
officers, regarding whom we have made proposals in the following paragraphs. 
In some instances, the more intelligent and ambitious apprentices will certainly 
desire to acquire a working knowledge of English, whic'a will enable them to 
communicate more freely with their superior officers and will give them access 
to sources of information denied to workmen unable to read and write that 
language. It is only for teaching of this kind, when there is a demand for it 
and it cannot be provided by other means, that evening classes should be 
accepted as a method of imparting instruction to apprentices. 

Thq^ system which we have proposed above provides for the attachment of 
teaching classes to a single largo shop. There may, however, bo cases where 
works, none of w'^hich is largo enough in itself to form the basis of an educa- 
tional unit, exist sufficiently close together to form a group ; and here, we think, 
teaching classes may bo provided in a common school conveniently situated for 
apprentices attending the different works, and controlled by a committee on 
which the Department of Industries and the various employers may be 
represented. W o think that this system might, when necessary, be extended to 
meet the case of apprentice foremen and engineers. 

150. We received many complaints regarding the unsteadiness and 
inefficiency of Indian labour, defects which, so far as they arise from a low 
standard of comfort, we ha^'e dealt witli more fully in Chapter XVI. It 
is doubtful if sufficient inducemdhls in the way of pay are yet held out to 
men to become really first-class artisans. To reduce the difference between 
the pay of the skilled workman and the foreman, and so lessen the cost of 
supervision, it is necessary greatly to improve not only the skill, but also 
the prospects of the w^orkman, and teach him to regard himself as a 
member of a skilled and respected body. Any means of raising the self- 
respect and social status of the artisan will benefit, in the long run, the 
employer no less than the employed. 


The training 
d! foremen * 
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161. Above the skilled workman is the maistry, or foreman, and the provi- 
sion for training such men is hopelessly insufficient. We were forcibly struck, 
w'hen visiting the large railway and private workshops throughout India, with 
the almost complete absence of Indians from the ranks of foremen and charge- 
men — the non-commissioned officers of the great army of engineering 
artisans. At present these posts are filled almost entirely by men imported 
from abroad. The railway companies are endeavouring to supply this 
deficiency by training European and Anglo-Indian youths, the sons of their 
own emploj6s as a rule, and with fair prospects of success. The effect on 
industries generally of the absence of men of this type is clear from 
opinions which have been expressed to us regarding the comparatively low state 
of efficiency of the plant in many factories which do* not employ a high 
proportion of imported men on their subordinate staff. The continuance of 
conditions which force the industrialists of the country to import so many 
of their subordinate supervising staff is clearly most undesirable. They' form a 
serious handicap to progress and militate against the ideal of an industrially 
self-sufficing India. Many men brought from foreign countries are found 
nnsuitabl<i on their arrival here; others take a dislike to the country or 
develope indifferent health, and are generally a source of anxiety to those 
responsible tor bringing them out. It is common knowledge that no smull 
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f>ropotfcion of the men so imported hare to bo repatriated at great expense to 
their employers. Mechanics, as a class, are unwilling to leave their home 
countries to accept service in India, and the prospect is rather remote of suitable 
men being available for the new industries which we hope to see started. To 
n^t this nvost pressing need, every effort should be made to create a class of 
Indian foremen and chargemen. A difficulty arises in this country from the 
fact that the educational attainments of the artisans are too low to fit them 
for such posts, while the stipends and the prospects offered arc not of a nature 
lo induce the better educated classes to spend a number of years as workmen, 
though this is the only way for them to acquire the'practical experience which 
is essential, if they are to bo in immediate charge of specialised sections of a 
workshop or factory. The attempts at compromise, which are now under 
trial in several technical institutes and schools, are not likely to meet with 
success, even when, as in some eases, the course of instruction is followed up 
by a few months in a factory or cnginotTing works. Instructional courses do 
not familiarise the students with practical shop conditions, with their long 
hours and strenuous life and the demands which they make on the resource- 
fulness and intelligence of the supervising staff, nor do they enable them to 
discover whether such a life is one whicli they are physically able to stand or 
care to accept as a permanent occupation, further, the students look on their 
feM"^ months* training under shop conditions as a test to be passed and put 
behind them, rather than as an earnest of the employment awaiting them after 
training, and the arrangements for the training of students in the shops do not, 
it w'ould seem, really bring them into close contact wiih the principles under- 
lying commercial engineering work. These defects have been recognised to 
some extent, and attempts to remedy them are now being worked out in 
the engineering schools at Lucknow, Bankipore and Nagpur. In tliese schools, 
the idea is to give an all-round training in the varioris engineering trades, 
simultaneously with instruction in drawing and in the elementary principles 
of science which find application in mechanical engineering. After a course of 
this kind extending over a period of three years, the pupils arc drafted into 
the mechanical workshops, where it is intended that they should specialise in 
%pmo particular department, in the hope that, if they apply themselves 
diligently to the acquisition of practical experience, they will in a few years 
become capable of being entrusted with supervisory work. These attempts to 
combine teaching with workshoj) practice are not, however, in accord with the 
idea supported by the balance of opinion among mechanical engineers all over 
the world, that the technical school courses should not precede workshop train- 
ing. It is important to remember that theoretical training is doubly valuable 
when given to a student who has in his mind a definite picture of the condi- 
tions under which it will bo applied. The result of our enquiries convinces us 
that the same system is equally suitable under Indian conditions, and we 
describe in the next paragraph the lines on whicli it should be worked. 

162 . Hail way workshops are, as we have stated, in many cases already The trainins dl 
receiving European and Anglo-Indian apprentices, to whom some degree of *°**^|^ ^^1 
technical training is given with the object of enabling them to obtain posts as 
foremen, or, in special cases, even higher appointments. There is, however, a 
noteworthy absence of provision for the middle-class Indian. We consider it of 
great importance that the conditions of training should be such as the educated 
Indian youth will consider consistent with his sense of self-respect ; for if this is 
not satisfied, we shall be depriving ourselves of a most promising field of 
recruitment. The arrangements made for Indian apprentices are at present 
inadequate ; and the stipends paid them during the period of training and the 
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foriner, whether assistants or managers, were men who liad been trained as 
mechanical engineers in Great Britain. 

It is only in recent years that the Government engineering colleges have 
recognised tliat they ought to be something more than mere appanages of the 
Bublic Works Department; but so far, the attempts made to -train students 
for careers other than those offered by service under Government, District 
Boards or Municipalities, have taken the form of alternative or additional 
courses of instruction, and until quite rceently no radical reforms have been 
contemplated, much less introduced. 

155. Especially since the outbreak of war, various causes have attracted 
public attention in an increasing degree to the predominant imiiortance which 
mechanical engineering is now beginning to assume in this country. The 
establishment of the manufacture of steel on the firm basis of commercial 
success brought into sight the possibility of further developments on a scale 
never before contem])Iated. Tt has not only encouraged English firms to 
consider thw formation of branches of their own speciaiised industries in India 
after the war, but lias given opportunities to Indian capitalists to take in hand 
schemes for various forms of engimioring and metal manufacturing work. The 
production of zinc and cop])cr from Indian ores has recently come within 
measurable distance of actual accomplislunent, and lia*s still further increased 
the scope of possible enterprise. Tlio oxjxn'ienco of the war itself has been 
responsible for a neu attitude on the part both of Government and of 
leading industrialists, Tlioy realise tlmt it is necessary to create in India the 
manufactures that an* indispensable for industrial self-sufliedoncy and for 
national defence, and that it is no longer possible to rely on free importation 
of essential articles in time of war. We tliink it not out of place to observe 
here that the existouci* of this Commission and the discussions which have 
from time to time arisen out of the evidence given before it, together with the 
creation of the Munitions Board, itself a developuupit of the Commission, 
have helped in the above direction. Finally, the attention of the educated 
public, and in particular of the large industrial employers, has been drawn to 
the inconveniences and dangers that arise from the entire dependence of India 
on imported personnel for the suiiervision of engineering industries. 

156. The education and training of engineers was the subject of an 
enquiry* by a committee appointed by tlie Council of the Institution of Civil 
Engineers in 3903, on which committee all the important engineering societies 
were represented. Tlusir report, which was published in 1905, embodies the 
collective expeidencc of engineers belonging to practically every branch of the 
profession, and though in many respects the conditions in India are different 
from those prevailing in the United Kingdom, certain fundamental conclusions 
were reached which are entirely supported by the facts placed before us in 
evidence by leading engineers and industrial emjiloyers, and should be adopted 
in this country. 'In submitting their recommendations, the committee prefaced 
them by the statement that they were unanimous in their opinion that 
engineering training must include several years of practical work as well as a 
jiropor academic training. They considered : — 

“(]) That tbe average boy should leave school wheu he is about 17 Teai-s of age; that 
much dej)end8 upon the development of individual boys, but the minimum ago should be 16 
and the maximum 18 years. 

(2) That the practical training should be divided into two parts, and that the preliminary 
stage of practical training should consist in all cases of at least a year spent in rnechanioat 
engineering workshops. 

(8) That during workshop training, boys should keep regular working hours iflKd should 
bo treSited as ordinary apprentices, bo subject to discipline and be paid wages, 
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later it underwent extensive reorganisation and its staff was greatly 
strengthened. Little, if any, differentiation is made between the training given 
to civil and to mechanical engineers. Quite recently, an electrical course 
has been instituted and a Professor of Electrical Engineering added to the staff. 

The Sibpur Engineering College developed from University courses in Sibpur. 
engineering, which wore started in 1868 by the Public Works Department 
and handed over in 1 8G0 to the Presidency College. In 1880 this engineering 
branch was constituted a separate college and transferred to Sibpur, where 
it has since remained. The growth of modern industries in Bengal has greatly 
influenced its develoi)ment, and the courses of instruction now ])rovided are of 
a more general character than would bo essential, if only the requirements of 
tho Public Works Department had to ho met. 

The Collego of Engineering, Poona, started in 1854 as the Poona Engineer- Poona, 
ing class and Mechanical School. In. 1806 it was affiliated to tlio (Jnivei'feity of 
Bombay and styled tho Poona Civil Engineering College. Jvater, in 1879, 
classes in agriculture and forestry were added, and in 1880 the'^namo was 
changed to “ The College of Science.” In 1907 tho agriculture classes were 
removed; in 1911 the courses leading to the degree of B.Sc. were tvansferred 
to the now science institute in Bombay, and tlie name was again changed to that 
which it now bears. At tlu^ present time the courses of insliuclion Joad up to 
the University examinations for the degree of B.E. (Civil) and B.E. (Mechani- 
cal). There are also classes for Public Works Department sub-overseers, 
mechanical apprentices and electrical apprentices. 

There are also a number of loss im 2 )ortani schools of engineering, training 
chiefly for the Public Works Deiiartmcnt, but including in their courses .some 
instruction in mechanical engineering. 

164. In the past, tho education of engineers has been too much influenced Defects of 
by the immediate requirements of the Public Works De 2 )artment, without 
regard to the future of to those other interests in India which can bo handled 
only by enginoers. Tlio higher branolios of the onginoering services in 
this country absorb but a very small proi)ortioii of the engineering students 
who pass through the colleges, and the rest enter the uiipcr subordinate ranks 
or find jirivate employment of a not very remunerativo character. The greater 
part of the work done in each college is tho training of ui)per suhoiflinates, 
lower subordinates, surveyors and draftsmen. Students join the college classes 
in the hope of getting a 2 )poiutments as Assistant Engineers ; but, failing these, 
they oonsider that they have a better chance as up 2 H'r subordinates, if they 
liavo passed out of the colleges as engineer students and not as nj)pcr subor- 
dinate students. 

In tho four principal colleges, increasing attention has, in recent years, 
been paid to the 2 )ruvision of instruction in mechanical and electrical engineer- 
ing ; but the measures adopted are inadequate and are conceived on altogether 
too narrow lines to meet the needs, present and prospective, of a rapidly 
expanding industrial system. Indian civil engineers have done well in the 
Public Works Department and have established their claims to promotion to the 
highest ranks of the service ; but in mechanical engineering which, outside 
the railway workshops, is mainly carried on by private enterprise, we find 
that, in the absence of a proper system of training, they have seldom attained 
to positions of importance or responsibility. In practically all the engineering 
j’hich we have visited, we found the same state of affairs existing 
to the superior staff as wc had seen in the case of foremen. The 

14 


workslnms ' 
with regftrd 



109 


further training 
of mechanical 
engineers in 
special subjects. 


Expansion of 
engineering 
colleges into 
technological 
institates. 


a better general education who aspire to become foremen ; but ho should start in 
the workshop somewhat older and after a more prolonged general education. 
In the factory, ho should be regarded as a workman and treated as such, and 
])aid A'l ages \)'hich should represent the market value of the work he does ; 
l)ut ho should not spend the whole of his time in the workshops, lloughly, 
the time spent in the technical classes should be equal to one-tbird of the 
total working hours of the shops, but wlictber this bo so many hours a day 
or so many days a week matters little and may be arranged to suit local 
circumstances. The main idea underlying our conception of the ])roper method 
of training nioclianical engineers is thus a fundamental modification of the 
ciu'rcnt practice in India ; the chief training-ground should be the workshop, 
though tlio class-room is also iudispensahlo. 

159. After the period of apprenticeship is completed, and this should not 
ho less than four years and may usually with advantage be five, those ap- 
prentices who desire to specialise should he j)rovidcd for in one or more of the 
existing engineering colleges, where advanced courses of instruction will he 
given in such subjects as applied mechanics, electrical engineering, the 
physical sciences, hydraulics, the strength and ])ropcriics of materials, and heat 
engines. It should be recognised that these students are adults seeking to gain 
knowledge for a very special purpose, and they should not he treated as 
undergraduates and forced to go through a rigidly prescribed course of instruc- 
tion, such as is now provided in the engineering colleges of University rank. 
Our general idea is that colleges of this status should be made accessible 
to advanced students who wish to take special, instead of complete, University 
degree courses. 

AYe have not specifically referred to the training of electrical engineers, 
because electrical manufacturot^ have not yet been staidcd in India, and there 
is only scope for the employment of men to do simple repair work, to take 
charge of the running of electrical machinery, and to manage and control 
hydro-electric and steam-operated stations. The men required for these throe 
classes of work will be provided by the foregoing proposals for the training of 
the various grades required in mechanical engineering. They will have to 
acquire, in addition, special experience in electrical matters, hut, till this branch 
of engineering is developed on the cous^truclioual side and the manufacture of 
electrical machinery taken in hand, the managers of electrical undertakings 
must train their own men, making such use as they can of the sjjccial facilities 
ofliercd for instruction at the engineering colleges and the Indian Institute of 
Science. 


Technolo£;ical Training. 

100. It will be necessary in the immediate future for Goveruniont to 
consider the more general question of the part to bo played by the existing 
cugineeriiig colleges and the Universities, in providing for the increasing need 
m India for scientific, technical, and technological training. Wo feel convinced 
that, as the development of the country proceeds, the number of students w ill 
increase and that, in consequence, at no distant date it will he found) desir- 
able to abolish the school departments of t^ese colleges and to make provision 
for the education of subordinates in separate institutions, which, not being of 
University rank, will he placed under the control of the Directors of industries. 
It is urgently necessary to prepare for a higher lechnologioal training, which 
will provide the means whereby the pliyiiical science students of the colleges 
affiliated to the Universities may learn to apply their knowledge to industrial 



110 


uses. The simplest way of meotin"^ this demaud would bo to expand the engin- 
eering colleges into technological institutes by the creation of new depart- 
ments, At present tliey are chielly occupied with the training of civil engin- 
eers. AVe have just reconimcndod lhat they should make provision lor the 
higher technical instruction of mechanical and electrical engineers, and we 
anticipate that industrial expansion will justify the starting of departineuts 
of general technological chemistry, which, in each college and teaching LTuivor- 
sity, will specialise to the extent necessary to meet at any rate the more 
])rominent local needs. We regard it as curtain that public opiiuon will 
deinand that these colleges shall be connected with the local Universities and 
that the students shall be able to obtain University degrees. To this we thinlv 
no serious objection can be raised, provided that the terms of association leave 
the colleges free to Uauie their own courses of study, reserving to the Senates of 
the Universities the right to prescribe which shall be selected as qualifying a 
student to enter for a University degree. The internal administration of the 
colleges should be controlled by a Hoard or Council, the members of which 
might bo nominated by the Dcjiartmcnt of Industries, the University, and 
public bodies representing employers. This Council should have the jirivi- 
lege of delegating a certain number 
Senate. 


of its members to represent it on the 


161. Up to this point our recommendations regarding industrial and Imperial engin- 
techuical education are such as should be carried <»ut by provincial Govern- 
meuts ; but, we think, it will be necessary ultimately, if not in the immediate ^ ' 

future, to provide India with educational institutio)is oJ‘ a more advanced 
character, which no single province could support or bll nith students, yet 
which each province will need to a greater or less exient. For some time to 
come the demand lor this higher training can best be met by the provision of 
scholarships to enable students to proceed abroad, but, as soon as our foregoing 
recommendations have had time to develope their full eilect, it would be 
advisable to proceed further and establish imjierial colleges of the very highest 
grade. Two at least would be needed, stalled with specialists of high reputa- 
tion who must be provided with adequate equipment for both teaching and 
research wwk. One of these colleges should cover every branch of engineering, 
while the other should be devoted mainl)' to metallurgy and mineral tech- 
nology, the developments of which are certain to he on a very extensive scale. 

Provincial colleges can only hope to secure the services of good, all-round 
men who would be employed mainly in teaching work ; but, if the ideal of a 
self-sufficing India is to ho completely carried out, specialisation must he 
provided for, and this can only he achieved in colleges with a large number of 
advanced students. We can hardly hope to serve any useful jiurpose by 
imrsuing this idea further. Details will depend upon tho actual state of 
things at the time when it becomes necessary to mature a scheme. W e, ilierc- 
fore, refrain from elaborating any proposals of this nature and content ourselves 
uith suggesting that they should always be kept in sight as the goal. 


162. liefore leaving the question of higher training we desire to advert Scientific 
to one important matter. APe consider that India sulTers from the general and technical 
absence of organisations similar to the great scientilic and technical societies, 
societies which have in many couutrios done so much to promote the profes- 
sional education of thoir younger members. Wo have already had occasion 
to refer to an instance of tho work of the Jinglish Institution of Civil hiUgin* 
eers in this direction, and we think that it would be greatly to the advantage 
of Indian engineers if a represeututive society were started. Our views on the 
subject/, which wo regard as one essentially for private initiation, are explained 
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ID. detail in Appendix H,, and Lere we need only add that we in no sdnsd 
limit our suggestion to engineering. Whenever the number of specialists 
in any branch of science or professional activity is sufficient to enable them 
to form an association to promote its development in India) their action in 
this respect should he supported in every reasonable way by the State. 

The Victoria Jubilee Technical Institute, Bombay. 

Proposed utilisa- 163. lleferoiice has already been made to the starting of the Victoria Jubilee 
tion of engineer- Technical Institute in Bombay. During recent years it has developed a 
sSipplei^t^ somewhat polytechnic character, and now provides courses of instruction in 
workshop train- (1) mechanical engineering, (2) electrical engineering, (3) textile manufactures, 
ing (4) applied chemistry, and (5) plumbing and sanitary engineering. Most of 

Uie witnesses wholiavo come before ijs with experience as employers of its 
students have spoken well of them ; but, so far as the training in mechanical 
engineering is eoncerned, cx-students are nearly all employed in subordinate 
capacities, and there is little probability that many of thorn will rise to 
liigh positions. The courses of instruction extend over four yoa]?s, of which 
the last six months have to be spent on practical work. Enquiries made of the 
managers of workshops and factories in which these students received this part 
of their training did not convince us that the arrangements were of a 
satisfactory character. Moreover, the time allowed for practical training is too 
short. In view of the conclusions wo have reached regarding the training of 
mechanical engineers, wo cannot regard the work done in the Institute for this 
class of students as satisfactory. Instead, however, of abolishing these classes, 
it would be preferable for the Institute to associate itself more closely with the 
local engineering industries carried on in Bombay ; and it should not be difficult 
to frame a scheme whereby the Institute, in its non location at Matunga, will 
sup])lemont the workshop training of apprentices from the railway and other 
-worksliops, thus performing locally the function of tlie technical classes 
which wo have recommended in the case of the larger workshops. To 
a large extent, the popularity of the mechanical engineering classes is 
duo to the law which prevails iu certain provinces compelling owners of 
steam plants to place their boilers in charge of certificated men. If the sug- 
gestion which w'e make elsewhere that this law should bo abolished is carried 
into effect, there will be undoubtedly less demand for instruction of the 
kind necessary to pass the specified Government examination. On the other 
hand, we hope that the forthcoming expansion of mechanical engineering 
will more than replace the loss of this artificial demand for what can only 
bo described as a very imperfect training. 

Technological 164. These remarks do not apply to the technological courses which 

courses: two include (1) textile manufactures, (2) applied chemistry, and (3) plumbing and 
years practical g^nitary engineering. In these instances, wo approve of tho existing 
mended. * arrangements whereby tlie students receive a preliminary training before 
embarking upon practical work. In this view we arc largely influenced bj 
tho fact that the classes arc conducted throughout on linos as nearly resembling 
actual commercial inactice as is possible in any teaching institution. 

The spinning mill or the weaving shed is nqt an appropriate place in 
which to give instruction in textile mechanism, and practice in the working 
of the machines can be more easily arranged iu a specially-equipped shed, 
where a great variety of single units is available. Knowledge and ex- 
perience of this kind can be gained much more rapidly in the Institute 
than under pracUoal workbg conditions iu a mill, and there is no doubt 
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that the young man who aspires to be(5ome a textile manufacturer, can best 
begin by going through one or both of the specialised courses of instruction 
provided by the Institute. Similarly, a preliminary knowledge of chemistry 
is essential to any one who intends to apply such knowledge to manufac- 
turing processes, and the laboratory rather than the chemical works is the 
place in which the training should begin. 

In regard to plumbing and sanitary engineering, most of the practical 
work consists of fitting up buildings in accordance with prepared plans, 
and before a young man can be sent out to do such work, he requires con- 
siderable skill in manipulating the materials employed, and some? general 
knowledge of the sciences which bear upon sanitary engineering. It is also 
necessary that lie should be able to prepare plans and estimates, and, without, 
doubt, a knowledge of these matters and the requisite degree of craftsman ship 
can be attained most readily in organised scl;pols. 

105, We tbwefore consider that in rcs])eci of those technological courses, 
no changes arc necessary ; but W(^ think that the training in the Institute 
sliould b(', followed by two years sjxmt on practical Avork, before the lull 
diploma can 1)0 obtained. The students should he apprenticed on leaving the 
Institute, and they should ho given deliaiie employment and ])aid a living 
wage. There Avill, no doubt,* he difficulty at first in finding places for them. 

Employers of labour in this country have realised only to a limited 
extent that it is incumbent upon them to provide facilities for training 
the rising generation. To convince them propaganda work Avill, at the 
outset, be necessary. Thor® arc fortunately juany Government workshops to 
set an example, and it should not be difficult to induce the owners and 
managers of private undertakings to follow suit. 

Mining and Metallurgical Education. 

166, Mining education in India occupies, as wc shall explain below, a Mining 
somewhat peculiar position. Two systems of teaching, applied to very similar education : 
material, are going on side by side, and there is a large concentration of mining position, 

employment on a single area—the principal coal field — while other forms of 
mining are scattered over the whole of India, and differ widely in character. 

Eor those reasons wc have thought it necessary to discuss the suljject in detail. 

By far the largest demand for mining engineers and trained subordinates 
comes from the coal fields situated in the provinces of Bengal and Bihar 
and Orissa. The forms of mining in other parts of India are often only 
mere quarrying or, where actual mining is practised, are either so highly 
specialised as to necessitate a practical training Avhich cannot be given in 
India, or are only on a small scale. It is clear, then, that for a long time 
to come, India must look for mining education te an institution or institu- 
tions based on the requirements of the Bengal coal field. 

The provision at present made for mining education comprises — (1) (a)Sibpar College 
courses at the Sibpur College, (2) evening classes on the coal field. The®®’*”®** 
senior Sibpur course is one of two years, which follows a preliminary two years’ 
training leading up to the examination for suh-overseers. The students 
are trained in mine surveying, electricity, colliery mechanics, mining and 
chemistry, and are taken into camp on the coal field for six weeks in the cold 
weather. At the end of this course they obtain a diploma, after passing an ex- 
amination. Eecently, however, the Government of India have ajjproved of 
the jeduotiou olthe two years’ mining course to a single yeair, conditionally 
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on the students who take up the course having previously passed the 
overseers’ exaraiuatioji and spending at least eight weeks in a colliery during 
the college vacation. A preparatory course of one year is also being pro- 
vided. Under the previous conditions it was not easy for students from other 
provinces than Bengal to obtain admission, though it is only fair to add 
that very few attempted to do so. Accommodation u'as limited, and the Local 
Governmout stipulated that no qualified Bengali student should be excluded. 
The necessity for passing the sub-overseers’ test before entry was also a diffi- 
culty in the case of students from certain provinces, where .training of this 
class n^as given only to a very limited extent. These obstacles have now, 
it is claimed, to some extent been overcome, and there are at present (1918) 
five outside students taking the course, Bor some years past, the removal 
of Sibpur College -has been under contemplation, and Government has been 
reluctant to incur increased expenditure on the existing institution. Accom- 
modation is thus still inadequate. 


The evening classes are held at five centres on the coal field under the 
control of a joint board, on which the mining interests and the Governments 
of Bengal and of Bihar and Orissa are represented. Tln^ cost of those classes 
is met by the tw o Governments. 


The results of the examinations held at Sibpur and in connection with the 
evening classes are shown below — 


Sibpur College 
Evening tiasses 


li)l-2 

43 

1913-14. 

1914-15. 

1915-10. 

1910-17. 

Appeared. 

m 

CO 

c« 

Ph 

Appeared. 

Passed. 

Appeared. 

Passed 

Appealed. 

Passed. 

Appeared. 

Passed. 

4 

2 

4 

2 

3 

3 

3 

8 

5 5 

40 

17 

20 

10 

24 

12 

20 

17 

27 20 


The average attendance at the evening classes in 1916-10 was 120, and 
that of the vernacular ('vening classes was 204. 


Recent proposals 107. In 10] .8-14, a committee, which mot under the presidency of Sir 
for improvement Macphci'son to advise on the question of mining education, recom- 
mended the opening of a school of mines at Dhanbaid and the improvoment 
of the existing evening classes on tho coal field. The school was to 
cost Rs. 5,50,000 initial, and Rs. 98,000 recurring, while the expendi- 
ture required for improving the evening classes was estimated at Rs. 1,61,000 
initial and Re. 71,000 recurring, towards which latter figure it was hoped 
that the mining industry would contribute. In 1914-16, a committee 
consisting of Messrs. Adams, Chief Inspector of Mines in India, Roberton, 
Professor of Mining at Sibpur, and Glen George, Mining Engineer, after 
examining the system of mining education in England, submitted a report 
which was in general agreement with the proposals of the Maepherson 
Committee. 


Insofficiency of 
evening classes 
as sole means of 
inshmetiion. 


168. Two main points arise for consideration in connection with the above 
proposals — (1) would an improvement of the existing evening classes sufifice, 
without a school of mines ? (2) if a scliool of mines is considered necessary, 
where should it be located ? 


With regard to the first point we observe that tho lads who attend the 
evening classes are in most cases ‘deficient in general education, and this 
facf, coupled with the necessarily limited range of instruction given, render 
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these desses unsiiitable for training flrst'dass colliery managers. Out of 
the nine men who obtained first-class certificates in 1916, six men came 
from Sibpur. It is true that in England the larger proportion of colliery 
managers have obtained their mining education at evening or other similar 
classes ; and of the comparatively small number of students who are found 
at the various schools of mines, most seek employment either in metalliferous 
mines, or as ^consultants, Government inspectors, and geologists. But the 
position in England has changed ; the examination for the manager’s certificate 
has been made more severe, and mining schools of a different type are springing 
up, in one case financed and controlled by the mining interests themselves ; 
this type is therefore likely to take a largo share in producing colliery managers. 

We think it necessary that, although the evening classes require improvement, 
some form of mining school should be provided for holders of first-class certifi- 
cates, i.e., certificates entitling a man to hold charge of a colliery raising over 
1,800 tons a month. 

169. We now come to the question of the location of the school of mines, Eboation of the 
and we may consider whether a self-contained mining scho6l on the coal field school 

itself is preferable, or whether teaching might not be provided in a department 
of an existing engineering college, such as Sibpur. The latter scheme would be 
cheaper ; it would bring the students into contact with lads studying for other 
branches of engineering, which is advantageous ; and a well-known institution 
like Sibpur would possess better and more established traditions than any new 
institution, finally, as we have already pointed out, Sibpur already produces 
most of the successful candidates for first-class certificates. 

On the other hand, there are disadvantages attaching to the Sibpur 
institution. Visits to coal mines from time to time during the course to explain 
points of practice can be completed from Dbanbaid within a few hours ; from 
Sibpur they take not less than 36 hours. The staff of an institution on the coal 
field is in close touch, not only with the latest developments of the industry, 
but with employers and managers, a great advantage to the students both while 
under training and afterwards when seeking for employment. A sub-com- 
mittee appointed in 1916 to consider the future of the Sibpur mining class, 
reported that it would be very hard for teachers at Sibpur to secure practical 
training for students in collieries, while the staff at a school in the coal field 
could do this with comparative ease. To keep the school in close association with 
the industry is also k matter of importance. Finally, the staff o:^a school on 
the coal fields can maintain intimate relations with those of its students who are 
taking the practical portion of their course at one or other of the mines. 

170. So far, therefore, as the choice lies between Sibpur and Dbanbaid, we 
prefer the idea of a self-contained mining school on the coal field ; but are 
prepared to agree that, instead of the course of three years at the school and 
twelve months* preliminary practical work proposed by the Maepherson Com- 
mittee, students may take their practical course at the end of their first year. 

We consider it essential that students should pass a reasonable period in 
underground work. 

We are conscious of the heavy cost which such an institution is likely to 
entail relatively to the number of the students, at any rate for the first few 
years of its existence. The IJ^aopherson Committee did not anticipate a larger 
number of students at first than 48, an estimate which might, however, now 
be increased; But we consider that the necessity of training mine managers in 
India and of midcing the oduntry so far independent of imported experts, is 
stroBg^dnott^h to warrant the expenditure. The number of students attending 
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the couree at Sibpur is increasing ; and if the proposed school is open to the 
whole of India, this should bring in still more candidates. The argument for an 
inter-provincial institution lies, not in the desire shown by the different provinces 
of India to train their own men to manage their own mines, but in the absolute 
necessity of extending the area of recruitment for the mining ^profession as 
widely as possible, in order to supply this urgent need by the most suitable men 
from every part of the country. The main advantage would, it is true, be reaped 
by the coal fields of Bengal and Bihar and Orissa, and candidates from these 
provinces would retain the undoubted advantages which proximity to the school 
of mines must always give. But there should be no preference shown to looal 
candidates and admission to the school of mines should depend on suitability 
alone. 


The proposed 
Sakchi school 
lor metallorgioal 
training. 


171. There is, however, a possible third course, besides a school of mines at 
Bhanbaid, or a mining class at Sibpur. Various proposals have come to our 
notice for research and training in metallurgy and other allied forms of techno- 
logy, proposals which we have discussed more fully in Chapter IX. An 
institution at Saholii leacliing the above subjects would naturally also 
include certain forms of mechanical engineering, in view of the unrivalled 
opportunities which would be provided by the group of works springing up near 
that centre. Many of the science subjects which will have to be taught as a 
foundation in such an institution will be common both to mining and metal- 
lurgy ; these will include geology and mineralogy, physics, chemistry, 
mathematics, and meclianics ; and among practical subjects, mechanical and 
electrical engineering. A considerable saving in cost could be effected, and a 
more efficient staflF and equipment j)rovidod, by combining iu'tho same institu- 
tion the higher forms of training for mining and metallurgy. We recognise, 
however, that a school of mines and metallurgy at Sakchi, though preferable 
to classes at an unrelated centre like Sibpur, would be in less intimate touch 
with the coal-mining industry than a school at Dhanbaid, and, in view of the 
great desirability of keeping the mining industry in the closest possible 
relations with mining education, we supiwrt the proposal to establish a school 
of mines at Dhanbaid. Until this is done, the Sibpur classes should bo 
maintained and -teaching steadily improved on lines that would permit of the 
transfer of the classes to Dhanbaid. The Sakchi institution would naturally 
specialise in metallurgy and related forms of applied chemistry which would 
constitute a group sufficiently wide in range for a high-grade institution. 

172. The Government of Bihar and Orissa have consulted us about a 
proposal to start a technical school at Sakchi for the metallurgical industries 
which are likely to develope in that neighbourhood in association with the 
works of the Tata Iron and Steel Company. We are much impressed by the 
possibilities of this centre, and the great opportunities which it will offer for 
employment to men possessing a technical training. We consider that there 
will be ample scope for a school of the type proposed, both before and after the 
starting of still higher institutions for specialist training and for research ; and 
we have conveyed to the Bihar and Orissa Government our general approval of 
their scdieme. 


ffaviKatlon and 
anfiiicariiic. 


Hisoellaneons Ednoational Proposals* 

173. We have elsewhere in our report indicated ship-building^as a potent- 
ial Indian industry of th^ future, though one that perhaps will not materialise 
foi; some time unless the necessary plates, sections, and engines are imported 



116 


from abroad. Be this as it may, there is no reason why India should not bo 
ready to man her own ships when they are built. She has already for many 
years past provided excellent crews for the ships of other nations ; and, given 
facilities for education in nautical subjects and marine engineering, she should 
in course of time be able to supplement these crews, at any rate in the coasting 
trade, with capable officers and engineers. The supply of such men from 
Britain must be very short for many years to come, if not always in future, and 
facilities for recruitment in India would do much to render her self-supporting 
in case of another great war. There have been frequent demands, especially on 
the Bombay side, for training of this nature for young Indians, but w’o have 
been unable to obtain any authoritative or helpful information as to the lines 
on which the subject could bo taken up, and are, therefore, unable to dilate upon 
it. It requires export knoAvledge of a particular kind, and could only be satis- 
factorily handled by a committee specially appointed for the purpose, as it 
would necessitate the establishment of at least one school of navigation in the 
country and the provision of one or more training ships. 

174. During the course of our toui 8, the necessity for special schools and Commercial 
colleges of commerce was frequently brought to our notice by Indian witnesses, education, 
who were in many coses meu with considerable x)ractical experience. On the 
other hand, some European witnesses expressed grove doubts as to the utility 
of such institutions aud insisted that only in an office could the training bo 
given that would turn out a useful business man. This divergence of opinion 
is, we conceive, largely due to the different standpoints from which these two 
classes regard the question. We are inclined to think that the European ovid- 
onca which wo have received is not based ui)on a sufficiently wide examination 
of the circumstances in which trade and commerce are carried on by Indians, 
and a full acquaintance with the educational system which has grown up in 
the country. 

It is obviously beneficial to any Indian about to engage in commerce, who 
desires to rise above the rank of a clerk, that his education should be specifically 
adapted to his career, and should also be carried to the University stage. The 
greatest benefit from a high commercial training is likely to be received at 
present by sons dr relations of commercial men who intend to enter the family 
business ; this type was well represented in the Sydenham College of Commerce 
of Bombay. The school of commerce should provide teaching in shorthand, 
type- writing, the methods of book-keeping and precis writing and, above all, in 
modern English. These subjects may be regarded as essential for the routine 
working of an office, but to them should bo added instruction in the mechanism 
of banking, exchange, and foreign trade, together with such subjects as 
commercial geography and a detailed study of the economic resources of India. 

There are already in India a number oi schools of this type, some of which are 
efficiently managed ; but the majority do little more than teach shorthand and 
type- writing, aud make an attempt to impart a knowledge of book-keeping 
that is of little or no practical value. Most of these schools take the form 
of evening classes and are frequented by young clerks. 

176. Higher commercial education is still in its infancy in India, and the 
only institution of University rank that has so far been started is the Sydenham 
College of Commerce in Bombay, which prepares undergpi'aduates of the Uni- 
versity for the examinatiouB leading to the degree of Bachelor of Commerce, 
ilutitoted by the Bombay University in 1912. Sufficient time has not yet 
elapsed to enable a definite opinion to be expressed as to the extent to which • 

the aims of the founders aro lijceljuto be realised ; but so far, the students who 

15 A 
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have passed out have been well received by the Bombay mercantile oommunity', 
and have obtained employment on much better terms than their contemporaries 
who have taken the ordinary Arts course. The college is popular and it is 
likely to continue so, imtil the supply of commercial graduates is in excess of 
the demand. This cannot happen so long as the Sydenham College remains 
the sole commercial educational institution of University rank ; but there is a 
strongly expressed desire for similar colleges in other parts of India, and we 
think that the other Indian Universities might well consider the possibility of 
satisfying this demand. Industry and commerce are bound to go on expanding 
rapidly, and they will bo glad to pay a higher price for more efficient employes. 
The practice of more up-to-date methods of business and account-keeping is 
certain to spread into the mofussil, as familiarity with modern trade and indus- 
try increases. An alternative University course, in any case, has the advantage 
of widening the educational basis, and, provided the University commercial 
courses supply as good a training to the mental faculties as do the present Arts 
courses, they deserve encouragement on their own merits, as part of the general 
educational scheme of the country. The relations between the governing 
bodies of colleges of commerce and Universities should be exactly similar to 
those which we have suggested for technological institutions, as outlined in 
paragraph 160. We attach great importance to the co-operation of business men 
in the control and this, we think, can be secured in the way there indicated. 


The provisioil 
ol teachers for 
industrial and 
technical 
ednoation. 


176. The provision of teachers for the various grades of education described 
in this chapter is not a question that needs discussion at any great length. 
For instruction in the higher branches of engineering and technology, we must 
look to the University colleges and technological institutes to provide* teachers. 
They will be trained under the influence of men of high attainments engaged 
in original work, who will present their subjects in a way that will evoke a real 
and abiding interest among the students, and ensure that men who pass through 
their classes are thoroughly imbued Avitli a clear knowledge of their subject and 
of right methods in dealing with it. Some of these Aviil bo fitted for teaching 
work by a natural capacity for the clear exposition of ideas. It must be 
remembered that research and what may be termed ‘ workshop practice * are 
themselves the best possible training for those faculties Avhich’a teacher largely 
usesj and that in consequence, in the case of subjects outside the line of general 
education, special training schools or colleges are unnecessary and even likely 
to be a disadvantage. There is not the least probability that educational 
appointments will fail to attract men who have been trained for technological 
or industrial work. Compared with factory life, the work of a teacher in a 
school or college offers inducements to a very large number of persons who 
prefer a certain amount‘of ease and freedom from worry to the strenuous exist- 
ence, which is essential to success in manufacturing concerns. Appointments 
as teachers will naturally bo sought after by men who feel that they have some 
special aptitude for such work, anfi provided suitable selections are made, actual 
experience in teaching will ultimately produce the high type of men reqifired. 

It is only when we come to industrial education, whether in oi^anised 
Workshops or in schools for cottage workers, that difficulties are likely to arise. 
The artisans from whom the teachers of craftsmanship will be drawn, have 
hitherto as a class been lacking in general education and have learned then: 
craft on purely empirical lines. We have, however, provided an adequate 
remedy in the superior inspection staff and in the trained managers and super- 
visors who would be placed at the heads of these institutions. The latter should 
be speolallv recruited at first, though in the case of schools for iron work afid 
carpentry they may subsequently be obtaiSred from the students who haye 
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passed thro\:^h tlie proposed classes in mechanical engineering and have 
obtained some degree of practical experience afterwards. It would be the busi- 
ness of these men to train their own staff; and experience has shown that in a 
few instances at least they have been able to do it. Skill in craftsmanship is 
acquired by example and by practice rather than by precept, and those who 
are responsible for the training of artisans will see that the methods employed 
are correct, that the appliances in use are suitable, and that the instructors 
possess the necessary skill to enable them to show their pupils how work should 
be done. 


The Control of Technical and Industrial Education- 

177. Although we have proposed to place the control of technical and Arguments lor 

industrial education under the Departments of Industries, wc are aware that, ^ 

especially in regard to the former class of education, there is a. strong body of Education, 
opinion in favour of retaining it under the Director of Tublio Instruction 

This opinion appears to bo based on tho following grounds; firstly, 
that tho Department of Education cannot bo dissooiated from theso forms of 
teaching without loss, on account of tho importance of method, with which that 
department is naturally more familiar than any other ; secondly, that any 
form of teaching which is removed from tho Department of Education may lose 
prestige in the popular mind ; thirdly, that all .technical and industrial training 
must include some degree of general education, with which the Department of 
Education is organised to deal. 

178. In mooting those arguments, it must be borne in mind that, in the first Arguments lof 

place, edixcation designed to produce men who will readily find industrial control by 
employment must in any case be very largely controlled by an agency which, ** 

by its training and constant association, is in touch with the industries that 

will furnish that employment. Both in devising educational schemes and in 
ensuring by inspection that they are actually followed in working, this class of 
agency must have a predominant part. It is not enough to appoint a man 
with an industrial training as an inspector of industrial schools ; he must 
throughout be kept in touch with industries and industrialists, or the training 
given will soon degenerate. Speaking generally, the different forms of techni- 
cal and industrial education have as their object either the training of a man 
who will ultimately direct industrial operations or tho production of a workman 
skilled in some form of handicraft. Of the success of the teaching, the private 
industrial employer must remain the ultimate judge. Tho Department of 
Industries is the only Government organisation capable of entering into his 
point of view, and the only one with which ho can readily associate himsclf> 

It is the only agency of any kind that can correlate the training to the require- 
ments as ascertained by it. Almost every educationalist of standing who 
appeared before us was in general agreement with those views. 

Our conclusions are strengthened by a consideration of the nature of the 
Various forms of technical and industrial education, the necessity of which has 
been indicated in our report. • In the case of industrial schools, where 
craftsmanship is the all-essential feature of the training, the small amount of 
elementary general education that is required can easily be supervised by any 
persmi of ordinary intelligence, whilst the teaching of craftsmanship must be 
provided and controlled by an agency which Iffaows from practical experience 
the type of employ^ required by an industry, and can judge if the requirements 
have been fulfilled. This tiie Education Denartment is not likelv to be able to 
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do, judging by the results of its past efforts in this direction. In the case of 
artisans who are trained in sliops, the same arguments apply ; and it will be 
easier for a Department of Industries to maintain the necessary relations with 
railway or private shop managements. The superior training for foremen, 
which will bo given under somewhat similar conditions but to better educated 
persons, and will involve a greater amount of theoretical teaching, seems to fall 
into the same category ; the only question is whether the theoretical teaching 
requires any degree of control by experts in the methods of imparting teaching 
generally. The danger of allowing the theoretical to outweigh the practical 
aspect of the training must be remembered. It must also not bo forgotten 
that the experience of industrial and technical training in other countries has 
evolved its own theories, traditions and expert teachers, of which the Depart- 
ment of Industries can make a more understanding use than the Department 
of Education. The control of the foregoing forms of education should, 
therefore, rest with the Department of Industries ; but the advice and co-opera- 
tion of the Department of Education should be obtained in respect of general 
educational subjects, both in framing the courses of instruction and in deciding 
on the methods of teaching and inspection. 

It is only where some form of higher theoretical instruction is needed, 
such as that proposed by us for engineers and specialised tecbnologists, that 
any question arises of the participation of the Department of Education in the 
control. Part of the education of engineers and the entire training of men for 
posts of specialised tecbnologists should, we have suggested, be given in 
institutions of collegiate rank. Their expenditure should be administered and 
their teaching controlled by '^oint boards, on which the Department of 
Industries, the local University and emj)loycrs should be rej)rcsentcd. We have 
already explained the relations which should exist between the Universities and 
these colleges. 

179. We desire here to draw attention to the great diversity of practice 
which has hitherto prevailed in the methods of imparting industrial and 
technical education of all kinds in different parts of India, ^ diversity which 
has unfortunately permitted the existence of much inefficient or misdirected 
teaching. We think it necessary, for some time at any rate, to arrange for the 
provision of a system of regular visits by specialist officers of the Imperial 
Department of Industries. There is at present in the various provinces no 
generally accepted tradition of correct methods in these forms of teaching, 
and we think that Local Governments and Departments of Industries would 
bo greatly assisted in their efforts to create one, by occasional visits from 
imperial officers, whose functions would be merely advisory, and would 
be confined to placing their notes and observatiollfe before the Local Govern- 
ments for consideration. The specialist visitors would form a convenient 
channel for transmission to one province of useful experience acquired by 
another, and this would enable Local Governments, while retaining complete 
control of their own industrial and technical education, to profit by the 
knowledge gp^ined elsewhere. 
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CHAPTER XI. 

COMKERCIAL AND INDUSTRIAL INTELLiaSNCS. 

180. In dealing with this question, we have had the advantage of perusing Objectg of a 
two recent despatobes of the Government of India to the Secretary of State, Commercial 
proposing the re-organisation of the Commercial Intelligence Department and 

the appointment, which has since been made, of an Indian Trade Commissioner 
in London. These despatches have amply demonstrated the importance to 
Government of full and frequent information regarding commercial develop- 
ments and requirements, and of the maintenance of close touch with such orga- 
nisations as Chambers of Commerce and Trades Associations. We have also had 
complaints from many of the witnesses whom we have examined that there 
exists no clearly defined channel through which information on commercial 
matters in the possession of Government can he communicated, whether 
publicly or to individual applicants. There is, moreover, a general feeling that 
the collection, careful analysis and judicious distribution of commercial and 
industrial intelligence is a necessary feature of Government policy both in war 
and peace. The question has not hitherto been so treated as to afford 
Government a sufficient basis for the encouragement of industries in India 
or for political and diplomatic action abroad. With this end in view, we 
suggest a scheme whereby commercial and industrial intelligence may be 
organised on lines that will assist this country to become better equipped 
for the industrial struggle. 

181. In designing this organisation, we liavc had before us these two main Necenifer lor 
points ; first, the importance of having the information collected and the statis- 

tics analysed and expressed for public consumption by experts who have concrete expert agenep. 
ideas as to the use which can be made of them by practical industrialists and 
commercial men ; second, the necessity of adopting a system which will enable 
these statistics to be issued in a form that will make them readily accessible to 
the commercial public. With regard to the first point, we consider it to be of 
prime importance to insist that, wheiie a specialist department concerned with 
industries exists, it should handle the statistics and information relating to 
those industries. Unless this be done, irrelevant data wijl be collected, 
essential facts will be overlooked, and inaccuracies will follow from inexpert 
interpretation of trade terms. Several instances have been brought to our 
notice in which statistics regarding articles of unlike denomination were 
added together to make totals, and others in which failure to recognise the 
meaning of trade terms resulted in the compilation of figures which were 
either useless or misleading. Constant association with the general economic 
position of his industry is the only means that will render the industrial 
specialist a safe adviser to Government on commercial matters and enable 
him to direct his researches with a view to anticipating possible dangers. We 
oonsider it advisable to emphasise the commonplace that commercial statistics 
and intelligence are intended to serve as the basis of an active policy, and not 
merely as a means., for explaining changes years after they have occurred. 

If handled by the expert, such figures will serve as a timely warning against 
attezhpts of aggressive nations to capture our trade, or to determine its direction 
in their own interests. JjDo show the value of having^ statistics collated 
and analysed by ippropiiate specialists, we may cite the Railway Adminis* 
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tration Report and the Quinquennial Review of Mineral Producstlon' W 
instances bearing differently on quesHons of administration and policy. 

The information which we include under the head of commercial and 
industrial intelligence will consist of the following ; — 

(1) statistics and other information regarding the movement of internal 

and overseas trade ; 

(2) statistics and other information regarding the production and 

working of Indian industries ; 

(3) information regarding trade usages in India and abroad, and the 

tariff and industrial policy of foreign nations. 

182. Our proposals relating to the provincial Departments of Industries 
contemplate that their Directors should qualify themselves as advisors to their 
Governments in matters relating to trade and commerce, and we have 
proposed that it should be one of their definite duties to supply advice and infor- 
mation to the public in regard to existing or new industries. Both for this 
reason, and in view of the considerations adclucal in Chapter XII, it is obvious 
that they will have to maintain intimate relations with the manufacturers as 
well as with the merchants of their provinces, and to study and interpret all the 
statistical information which is of use in the conduct or administration of com- 
merce. Th(^ staff of each provincial Director should include exports to deal 
with special problems, and, as there will be representatives of the department 
in every part of the province, it will be possible to maintain current and 
continuous records of what is going on in it. 

183. The information comprised under the head of commercial and indus- 
trial intelligence obviously includes matters of interest to Government both on 
the commercial and industrial sides, as well as to private traders and 
industrialists, from whom enquiries may be expected on a wide variety of 
subjects, including requests for information on technical matters. If our 
principle be accepted that the statistics and intelligence relating to industries 
and commerce can be handled effectively only by the specialists who conduct 
the various forms of research and practical work intended to extend and 
develope Indian industries, it naturally follows that the figures for production 
as well as those for trade should be collected and analysed by the same 
organisation. On the whole, therefore, there is a distinct balance of advantage 
in favour of placing the whole of this work under the general control of the 
Department of Industries and in the hands of a single oflfioer, whom we 
would designate the Director of Oommoroial and Industrial Intelligence. 
In consequence of their imperfect knowledge of the working of Government, 
firms and individuals who are anxious to obtain information with regard to 
trade movements, sources of production, suitable raw uiaterials and technical 
processes, will often come to this oflBoer in the first instance for information. 
It is, however, extreniely important to keep in mind the harm that may ' be 
done, should any single officer give information on subjects in which he 
is not a technical or commercial expert. Thus an important function of the 
Director of Commercial and Industrial Intelligence would be to refer applicants 
for information and advice to the appropriate departments of Govefnment from 
which these can be obtained at first hand. The Director should be a 
member of the Imperi&l Industrial Service which we prop(»e in Chapter 
XXII, and his headquarters should be at Calcutta. 

184. We consider that special commercial intelligence officers will be 
required for Calcutta and Bombay. Those two large cities contain ti^ng 
interests which involve such extensive relations with other provinces andfore^n 
countries as to render necessary, at any rate for some time t» comei the appoint- 



ment of special officers working under the provincial Directors of Industries 
but communicating direct, when necessary, with the Director of Commercial and - 
Industrial Intelligence. In other provinces the Director of Industries will not 
have such highly organised centres of trade to deal with and should be able, we 
think, to keep himself fully in touch with local developments. 

186. The bulk of the information with which the Director of Commercial Method in whiel 
and Industrial Intelligence would deal. Would be obtained by him as a routine 

matter from the provincial departments, including the special provincial officers 
for commercial intelligence whom we have proposed for Calcutta and Bombay, wlqi |,y 
The remaining sources of statistical information would be the Customs Depart- agency, 
ment, the Railways, and other agencies which collect these figures at present. 

They should be published without comment in the first instance by the* Director 
of Statistics when compilation on an imperial basis is required; in other cases 
Directors of Industries or by tho other collecting agencies. These 
last will be advised by the expert authorities, imperial or provincial, as to the 
form in which tho information should bo tabulated. The advice of local commit- 
tees of business men will be of assistance in this respect. The statistics should, 
where necessary, be interpreted and commented on. by expert departments, 
where these exist, or, in their absence, by the Director of Commercial and 
Industrial Intelligence or by provincial Diifectors of Industries. It will he 
clear from what w^e have said above that the Director of Statistics should be a 
compiling officer only, and that he should not comment on statistics with 
which his relations are merely arithmetical. 

^ 186. Information regarding production and employment has boen in the statistlos ot 
past exceedingly defective. In the case of production, official figures have been dactionand 
confined almost entirely to the main industries, whose representative associations 
make it their business to collect them. This is a practice that should receive 
every onoourageinent, and Government should co-operate with such associa- 
tions, helping them in tho collection of their figures, where help is necessary, 
and obtaining their advice regarding the figures of interest to the trade 
which Government collects itself. Whore no suitable associations exist, 
the collection of statistics of production should ho taken up by Government 
through provincial Departments of Industries, to tho extent that may be con- 
sidered practicable and useful in each case. We recognise the difficulties 
that exist, and the necessity of leaving details to he worked out by the industrial 
organisation of the future. 

Statistics regarding employment, including occupation and wages, have 
hitherto been of little use, partly because labour was not willing to move freely, 
partly because the figures were out of date when published and were often in- 
judiciously selected. In the case of unorganised industries, the defibnitions of the 
various classes of labour were not sufficiently precise, with the result that wages 
appeared to range between very wide limits. In future, the increasing 
demand for labour and its increasing fluidity will make information of this 
class of much gfeater imporl an ce to employers. It need not always be statisti- 
cal in form, so long as it is reliable 'and up to date. A report that a certain 
class of labour is seeking employment in a particular district, if promptly 
issued, is of much more use than a statement of the wages it drew last year. 

The information which local Departments of Industries should be in a position 
to supply ought to be of more value to employers than that available hitherto. 

187. The effect of -these proposals on the way in which information, Oenenl soai^ 
especially of a statistical nature, so far as it is of interest in connection with rnwy at ((«§(»■ 
industries, should be collected, compiled, published and commented oOi is v 
exhibited in the accompanying tabloi 
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... 

Agricultural. 

1 

' Fore4, 

— n 

Rail-borne Trade, 

1 

Customs. 

Oolleoted by 

Director of Agricul- 
ture or IjRnd Keoords, 
who foiwards to 
Dimctor of Indus- 
tries for record and 
use. 

Chief Conservator or 
Conservator of Pordt^, 
who forwards to Direc- 
tor of Industries (local) 
for record and use. 

i 

Railways, who fomard 
to Director of Indus- 
tiies for provincial 
totalling. 

Collector of Customs, 
who forwatds to 
Director of Indus- 
tries (local) for record 
and use. 

Compiled by 

Director of Statist ics, 
who forwards to 
Director of Com- 
meroiul nnd Indus- 
tiial Intclligenoe 

for record and use 

Director of Statistics, 
Inspector- General of 

Forests. 

Director of Statistics. 

Director of Statistics. 

Publisliod by 

Director of Apicul- 
ture or Land Re- 
cords (local). 

Provincial Forest 
Depaitroent (local). 
Inspector-General of 
Forests (imperial) 1 

Director of Industries 
(provincial). 

Collector of Customs 
(IochI), 


Diiector of Statistics ' 
(imperial). 

Director of Statistics 
(imperial). 

Diiector of Statistics 
(impeiial). 

Director of Statistics 
(im| dial). 

Cominented 
on by 

Diiector of Affiicul- 
tme or Land Re- 
cords (local). Suita- 
ble Agricultural 

OfScer under the 
0 0 V e r n me u t of 
India (impciial). 

Piovincial Forest De- 
partment (local). 
Inspector- General of 
Forests umperial). 

Director of Indus- 
tries (local). j 

1 

Director of Com- 
mercial and InduB- 
ivial Intelligence 

(imperial) 

Collector of Customs 
tlocal). 

Director of Commer- 
cial and Industrial 
Intelligence (impe- 
rial). 


— 

Mineral, 

Road and river 
traffic. 

Production. 

Employment. 

Prices of 
articles of indus- 
trial importance. 

' ' 1 

Collected 

by 

Director of In- 
dustries. 

Director of Indus- 
tries. 

Director of Indus- 
tries. 

1 director of Indus- 
tries. 

Director of Indus- 
tries and Direc- 
tor of Land Re- 
cords. 

Compiled 

by 

Chief Inspector of 
Mines.* 

Director of Statis- 
tics. 

Director of Statis- 
tics . 

Director of Statis- 
tics. 

Director of Static* 
tics. 


Director of Geolo- 
gical Survey. 






Director of Sta- 
tistics. 

1 

1 

1 

i 

1 




Publish- 
ed by 

Director of Geolo- 
gical Survey 
(imperial). 

Director of Sta- 
tistics (impe- 
rial). 

Director of Indus- j 
tnes (local), ! 

Director of Statis- | 
tics (imperial). | 

1 

Director of Indus- 
tries (loeal). 

Head of technical 
department (where 
such exists). Direct- 
or of Statistics 
(imperial). 

Director of Indus- 
tries (local) 

Director of Statis- 
tics (imperial). 

1 

Director of Indus* 
tries (local). 

Director of Statis- 
tics (imperial) 

Commen- 
ted on 
by 

Director of Geolo- 
ffioal Survey 
(imperial). 

Chief Inspector 
of Mines.^ 

Director of Indus- ] 
tries (local), ‘ 

Director of Commer- 
cial »nd Indostrialj 
Intelligence (im- { 
penal). 

i 

i 

Director of Indus- 
tries (local). 

Director of Commer- 
cial and Industiial 
Int elligenoeor 
head of technical 
department (where 
such exists). 

Director of Indus- 
tries (local). 

Director of Commer- 
cial and Industrial 
Intel 1 i g e n 0 e, or 
head of teohnioal 
de partment 
(where such exists). 

Director of In- 
dustries (local). 

Director of Com- 
m e r 0 i a 1 and 
Industrial Intel- 
ligence. or head 
of teohnioal 
do partment 
(where such ex- 
ists). 


^ For mines ander the Minos Act. 

yhU Colket * refers to oollection of figarei in a nroviaoe or looJ area and the produotlm of provincial 
or loenl totals. 

* Ooaspile * refe»r» to compilation of prorinoial totals into Imperial totals. 



188. Oommercial men have emphasised to us the importance of the ptompt drop loraoiuil. 
issue of accurate crop forecasts. It wo\ild appear that these are not at present 
altogether satisfactory, especially those relating to the jute crop, which presents 

peculiar difficulties, chiefly owing to the fact that the bulk of the crop is grown in 
areas under the Permanent Settlement whefe no village records are maintaiaed. 

The preparation of forecasts is a highly technical business which ought 
to be entrusted, as soon as possible, to the officers of the Agricultural Depart- 
ment, and their value must largely depend upon the amount of time which 
Directors of Agriculture and their staff can devote to the subject. As we have 
had occasion to remark elsewhere, this service is very much undermanned, 
and the accuracy of these returns may be expected to improve with the develop- 
ment of the department. We do not approve of the present practice whereby 
the Director of Statistics, as compiling officer, has to undertake the responsibility 
of amending the forecasts of provincial officers. Such a duty, we consider, 
would be more appropriately performed by some responsible officer with 
general experience of Indian agricultural conditions. 

189. We think that in order to complete the organisation necessary to*Dlein4iMiTMdt 
provide the people of India with information in regard to industrial and com- C omm l n i omr in 
mercial matters, the recent appointment in London of an officer of the '^‘°**^®*** 

Indian Government as Trade Commissioner was a very necessary step. He wilt 

represent Indian trade interests, and his principal function will be to stimulate 
the development of the Indian export trade, by directing attention to fresh 
markets and by promoting the establishment of new’commeroial relations likely 
to be beneflcial to India. He should also assist the imperial and 
provincial Departments of Industries by answering definite enquiries. 

An experienced officer, who exercised the functions of Indian Trade 
Commissioner in London for a few months during the winter of 1914-16, 
under by no means favourable conditions, stated before us that the appointment 
was greatly appreciated, that produce brokers in London and manufacturers 
in the country freely applied to him for information and advice, and 
that these references led in many cases to actual business. There cannot, 
therefore, be any doubt that, if this appointment form part, ns we contemplate 
that it should, of an organised scheme for the promotion of industries and 
commerce in India, it will prove to be one of growing importance. The office 
of the Indian Trade Commissioner should be in the City of London, so as to^ be 
as close as possible to the business houses with which he will chiefly have to 
deal. Manufacturing and oommercial firms in India usually find it necessary 
to have London correspondents, and there is no doubt that Directors of 
Industries will find their work greatly facilitated by the presence of an officer 
in London to whom they can refer whenever necessary. Hitherto such en- 
quiries have had to be addressed either to the Commercial Intelligence Branch 
of the Board of Trade or to the Imperial Institute, and although assistance 
may have been obtained in this way, the field of usefulness is limited, if only by 
the fact that neither of these bodies can command the services of men with 
up-to-date experience of Indian trade and commerce. 

The appointment of Indian Trade Commissioner, like that of the 
Director of Commercial and Industrial Intelligence in India, should be 
included in the cadre of the Imperial Industrial Service, and it should 
ordinarily be held by an officer of that service deputed to England for 
the purpose. The experience gained by an officer holding this post should 
greatly enhance his value when he returns to India. The tenure of the 
appointment should usually be for a period of five years, and, though at 
first it may be held by an officer of the status of provincial Director, • 
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We I'eOognisQ tliat it is likely to iaorease greatly in iinportaace. l?lie 
Trade Comtnisslonor should be assisted by members of tbe Agricultural, Forest 
and Geological Surrey Departments, in order to supply first-hand information 
regarding the chief raw* products available in India. These officers should be 
temporarily seconded from their owif services for Gomparatively short periods, 
so that, the knowledge of Indian conditions in the Trade Commissioner’s 
ofldoe may be always abreast of the times. It is essential that they should have 
sufficient experience and status to enable them to give reliable opinions on 
questions of fact, and that they should be sufficiently junior to turn their exper- 
ience to useful account on their return to India ; the appointment of officers 
of about ten years’ service should meet these conditions. 

We are of opinion that the Trade Commissioner should devote special 
attention to the needs of small Indian exporters and capitalists, who desire infor- 
mation regarding openings for foreign trade, and assistance in obtaining plant 
for their enterprises. We regard the ai)pointment of an Indian assistant to 
the Trade Commissioner, which was made last year, as a useful stop in this 
direction. 

Indkmtradd 190. The desirability of establishing Indian trade agencies in other 

representatives countries, such as East Africa and Mesopotamia, with which there is likely to 
abroad. considerable business after the war, should also be examined. 


nw Indian Trade 
7oatnaI. , 


9 191. In addition to the supply of specific information to individual appli- 

cants, both the imperial and provincial Departments of Industries will be able to 
furnish the public with much useful information as the result of their enquiries 
and experiments. Hitherto, tliis lias been attempted either through the agency 
of the Indian Trade Journal, by means of bulletins publislied locally or by reports 
submitted to Government which have been made available for subsequent pub- 
lication by the press. This practice should be adopted more extensively in future, 
and to this end care must be taken to keep iu close touch with the press 
and to ensure its co-operation, which will, wo feel certain, be I’eadily forth- 
coming. Some witnesses, but not many, expressed their approval of the 
Indian Trade Journal. Others described it as mere “ scissors and paste.” Our 
own consideration of the case leads us to the opinion that it should be disconti- 
nued, and that all official information should be issued by the Director of Com- 
mercial and Industrial Intelligence in the form of bulletins based on informa- 
tioiv derived from the imperial and provincial departments. In the case of 
some technical departments, the outturn of literature maybe sufficient to justify 
the maintenance of independent special series. Bulletins should be printed in 
a form convenient for record, and each should deal with only one subject. 
They might then be issued periodically in packets to those bodies and indivi- 
duals entitled to receive them, the list of which should be regularly revised and 
brought up to date. To the general public, they should be available at a 
moderate charge, either singly, in groups, or in complete sets. 

The question of the publication of any of these bulletins in the verna- 
cular and of the selection of the vernacular itself i« for Local Governments to 
decide. 



CHAPTER XII. 


OOVEBKMENT PURCHASE OF STORES. 

192, Witnesses qualified to discuss the subject were, almost without excep- FaUme oI«dit- 
tion, strongly of opinion that Government could do much to assist the ing nilet to 
development of industries in India by the adoption of a more liberal policy in 
regard to the purcltase by ])ublic departments of such articles as are, or can be, 
manufactured in the country. It is true that the rules regulating tlieso 
purchases have been amended from time to time, mainly in the above direction, 
aud it was not so much the prescriptions themselves which were the subject of 
complaint, as the way in which they have been administered. 

But from the enquiries that wo have made, and from information privately 
received, we have come to the conclusion that the manufacturing capacity of 
the country has been far from sufficiently utilised by Government departments 
in the past, and we believe that the somewhat radical changes which we now 
propose will considerably stimulate industrial i)rogress. 

Those of our members who had the opportunity, when working with 
tho Indian Munitions Board, of scrutinising the indents on the Stores 
Department of the India Office, found numerous instances in which articles 
were ordered from England, Avhicli could have been suiqfiiod by Indian manu- 
facturers equally well both in respect of price and quality, if the latter could 
have relied on an established Government practice of local purchase. It was 
also observed that there t^ as a totally unnecessary diversity in orders for the 
same class of articles, which could easily be avoided by the adoption of 
standard patterns or tyj^es, only to be deviated from when there are express 
reasons for doing so. This would reduce the number of individual heads, and 
would, in many cases, render it profitable to put down in India whatever special 
plant might be necessary. 

The representatives of manufacturing firms in Great Britain who have 
established branches in India claim that, with their locjal knowledge, they could 
in many instances supply the requirements of Government much more expe- 
ditiously and mure cheaply, if supplies were obiained direct from them rather 
than through the Stores Department of the India Office. 

No specific evidence has been forthcoming as to tho extent to which 
Indian manufacturers are handicapped in meeting the demands of Government 
departments, by reason of the unfavourable position in which they are usually 
placed, when competing with tenders received by tho India Office Stores Depart- 
ment in London. But of the actual fact there is no doubt. Tho Director- 
General of Stofos is allowed considerable latitude in regard to tho time he takes 
to furnish supplies. He is thus able to combine indents received from ull 
|».rts of India and to purchase in bulk, whilst tho Indian manufacturer is 
usually called upon unexpectedly to supply small quantities at coniparatively 
short notice. 

The local purchase of stores entails upon the oMoer making it the Lack <A iooal 
responsibility of ascertainibg by inspection that the goods supplied are of the inspecting 
requliite quality, while by sending the indents to the India Office Stores •**‘*®^* 
Depaxtment, he is relieved of any trouble on this account. Frequently he 
knows little or nothing about the manufacture of the articles which he has to 
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puroliase ; he has scanty means of ascertaining their market value ; and he Is 
unable easily to obtain expert and disinterested advice on such matters. With 
the exception of the Railway Board and the Ordnance Department, no depart- 
ment of Government, it is believed, was provided before the war with an 
efficient organisation for the inspection of local purchases, still less of local 
manufactures j and without such an organisation it is obvious that Govern- 
ment officers could not safely enter into large local contracts. 


Oliange reao^ 
in system ot‘ 
sardbam. 


194. It appears to us that, in the interests of Indian industries, a radical 
change should be made in the methods of purchasing in India Government and 
railway stores. The existing system has been handed down from a time when 
India was almost entirely dependent upon Europe for manufactured goods ; 
but it is unsuited to modern conditions and has had a deterrent effect on 
attempts to develope now industries in India. As we have already said, we 
consider that the prescriptions of the Stores Buies regarding the classes of 
articles that may be bought in India are suitable, subject'to the addition of a 
provision which, we understand, is now under consideration, regarding purchases 
from Indian branches of British manufacturing firms. The organisation which 
we are proposing will ensure that the fullest use is made of these prescriptions, 
in view of the progress which has been made, and will bo made in the future, in 
Indian manufactures. Further experience of the working of an Indian 
Stores Department may, however, indicate the desirability of modifications. 


Relative advan- 
iasei of local 
and centralised 
lystems of 
porebase. 


196. The possibility of the local purchase of stores produced in India, but 
hitherto obtained in England, depends primarily on the existence of an expert 
agency in India, which will ensure that the stores obtained are of suitable 
quality and price, and we think that tlie same system should be applied to a 
large proportion of the articles already purchased in this country. Great 
economies have already been effected by the Munitions Board through the cen- 
tralised purchase of local manufactures, especially in the case of textiles ; and it 
is a question for consideration how far the advantages of this system warrant its 
general adoption. The present system of local purchase by individual officers 
is in any case wasteful, and requires considerable modifications. Assuming 
the necessity of some form of centralisation, wc have also to consider the 
advantages of provincial versm imperial buying and inspection. There are 
instances where a single province has a monopoly, as Bengal has of jute 
manufactures, or Bihar and Orissa of steel. There are some oases where the 
manufacturing equipment of certain provinces is vastly greater than that of 
others, whose demands are almost equally great. There are other cases where 
the provincial equipment is more nearly proportionate to provincial needs. 
Some provinces have local manufactures of tools or machinery, which it 
is desirable to encourage. If a purely provincial .purchase organisation 
were adopted without any safeguards, provincial departments would be 
competing against each other with comparatively small orders to 
fill, and against the imperial organisation with much larger ones, thereby 
losing all the advantages -of large-scale purchase and possible standardisa- 
tion. On the other hand, the further distant he is from the manufac- 
turer who supplies him, the less are the advantages of purchase in India to 
the indenting officer ; and it is desirable, within reasonable limits and with 
due regard to economy, to encourage the industries of a province by the local 
purchase of provincial requirements. In some oases, the middle course might 
be adopted of arranging for running contracts by a central agency with local 
producers for local supply. Manufacturers in Calcutta, Bombay, or Madhu, 
under this arrangement, would quote rates for the delivery of certain classes 
of goods in oerbiin areas, fixe<l by agreement with the Controller-General of 
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Stores, and local officers would fill their requireijaents from these. Such rates 
might he on a sliding or a fixed basis, according to the class of article. In any 
case, some means of mutual adjustment and of exchanging information regard- 
ing local prices and qualities is obviously needed. Moreover, if efficiency, 
whether in purchase or in inspection, is to be maintained, a certain minimum 
staff is required, and this staff will not vary greatly, whether the purchases made 
be few or many. If it be unduly reduced, adequate expert knowledge will 
no longer be forthcoming, and Local Governments will be accordingly exposed 
to the risk of being overcharged and of receiving inferior material. 

196. Xb decision can bo reached regarding the precise organisation which Aroolntinelit d 
should be employed, or the degree of centralisation which it is desirable to 

adopt, until the whole question has been examined in detail by a small expert proposed, 
committee, with special reference to each of the leading classes of articles 
purchased, the extent to which they are produced in the different provinces, 
and the facilities with which local Departments of Industries can suitably be 
equipped for inspection and purchase. For the purposes of our financial estimate 
only, wo have found it necessary to assume a system of completely centralised 
purchase and inspection ; but we feel sure that the proposed committee 
will be able to effect a considerable degree of decentralisation at the outset, and 
will provide for still further devolution, as the organisation developes and a 
settled policy becomes established. 

197. Without anticipating the committee’s conclusions as to how indivi- Nature ol future 
dual classes of stores should be treated, our own consideration of the question ow®***tto®* 
leads us to the view that the general nature of the future organisation should be 

on the following lines. There should bo an imperial Department of Stores and 
provincial agencies wdiich should form part of the provincial Departments of 
Industries. This w'ould set free individual officers from 'the responsibility 
for the local purchase of most classes of stores, and provide for 
expert purchase and inspection. The imperial Department of Stores should 
have at its head a Controller- General of Stores, with his headquarters at 
Calcutta ; it would purchase and inspect stores, and deal with indents received 
from provincial Directors of Industries. In each provincial Department of 
Industries, there should be a stores branch, for the control of which, in the 
major provinces at any rate, an experienced officer would be required, who 
should be responsible for local purchases, and should utilise the staff of the 
department, as far as possible, for inspecting and testing the goods supplied 
through him. 

All indents for stores required by provincial officers should come 
to the Director of Industries in the first instance. He would examine them 
and arrange for the local purchase and inspection of those items which 
could suitably be dealt with in this way. The Director of Industries would 
receive information, as explained below, from the Controller-General of Stores, 
which would enable him to form an opinion as to the possibility of obtaining 
more favourable tenders for such articles from another province, and it might be 
considered advisable in such oases for him to arrange for purchase and inspection 
through the local Director of such province. The balance of the indents would 
be forwarded to the Controller-General of Stores, who would again examine 
them and issue orders for the purchase of the remaining items which in his 
opinion could be advantageously obtained in India. He “would, as we have 
already indicated, in some cases enter into running contracts, in pursuance of 
which Directors of Industries would be able to purchase from contracting firms 
without further reference to him. In certain cases it would be best for him 
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Importance of 
an efftcient 
inspecting staff. 


to effect purcliaaes himself, whether under running contracts or as isolated 
transactions, where the articles could not conveniently be dealt with by 
provincial agency. Experience of local and imperial sources of supply would 
soon show what arc the respective capacities of these for meeting orders ; 
and, in practice, no delay would be involved in deciding what items 
would have to be obtained through the buying agfency in England, which 
must, for some time to come, continue to be the Stores Department of 
the India Office. All railu^ay indents, which are at present sent to the 
Stores Department of the India Office, would bo passed through the Controller- 
General of Stores, who would deal with them in the same way as with other 
indents. Orders on the firms of any province, whether from another pro- 
vincial Department of Industries or from the Controller-General of Stores, 
would ordinarily go through tlie local Director of Industries, though, where 
centralised purchase is necessary, it would ho in some cases desirable for 
the Controller-General of Stores to deal wdth local firms direct. Under this 
system the manufacturers of each province would be given the opportunity of 
supplying their own Local Governments, so far as they Avere able to do so, as well 
as those of other provinces in which similar manufactures have not been 
established. With the Controller-General of Stores would rest (he responsibil- 
ity of dcoidina; whether indents are to be transmitted to London or local 
manufacture undertaken. Only in the case of heavy machinery and construc- 
tional iron work is there likely tol)o any difficulty in corning to a decision. In 
these cases much depends on tlie designs and specifications, and very highly 
specialised experience is required to ensure satisfactory results. This has 
hitherto been obtained in London through the agency of the consulting engineers 
employed by the India Office, and a similar technical agency will have to be 
created in India, if full advantage is to bo taken of the increasing capacity of 
the country to turn out heavy work. The annual report of the Controller- 
General should include a classified statement of the articles obtained in India 
and abroad and the prices paid. 

198. Inspection of local purchases would be carried out by the staffs of the 
local Departments of Industries, wdmre they include suitable exports. But the 
range of Government requirements is so wide and involves the expenditure of 
such large sums, that the experts required for the assistance of provincial 
industries will l)e quite inadequate to inspect all the articles purchased locally ; 
moreover, to require them to do so would in some cases cause delay and interfere 
with their ordinary work. The urgent necessity of securing economy and effi- 
ciency in the expenditure of the vast sums of money spent on the purchase of 
Government stores requires a very efficientand reliable staff of imperial inspectors, 
including a varied range of specialists, and wo wish to point out that, though 
this staff may appear at first to bo expensive, the cost of its maintenance will be 
small compared witli the risks involved in purchasing stores without expert check. 
The activities of these officers would form one of the most valuable sources of 
industrial intelligence, and if, therefore, they are organised by an enlightened 
departmental head and are exchanged firom time to time with officers employed 
under Local Governments in the encouragement of local industries, there is no 
doubt that the entertainment of this staff will be a real economy, both directly 
in the saving of money on purchases, and indirectly in the development of new 
industries. Wo contemplate that an arrangement will grow up of a kind that 
would prevent undue interference with the provincial Directors in the 
purchase of local products, and that consequently, while the right to inspect may 
exist, it wiU be exercised with judicious discretion and not in officious 
detail. 
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There is always a natural reluctance on the part of local purchasing officers 
to undertake the responsibility for quality. This feeling has, in fact, been one of 
the reasons why they have indented on the Stores Department instead of 
obtaining their requirements in India. We feel sure, therefore, that provincial 
‘purchasing officers will welcome the intervention of an imperial inspecting staff. 

As we have stated above, we consider that one great advantage of the 
inspecting staff would bo the transmission of information from one province to 
another regarding sources of production and improvements in manufacture, 
thus enabling each province to learn by the experience of others and facilitating 
more uniform progress in all parts of India. Wo propose that the Controller- 
General of Stores should work in close. contact with the Director of Commercial 
and Industrial Intelligence. The arrangements for securing this object will 
be explained in Chapter XXII. 
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CHAPTER XIII. 

LAND ACQUISITION IN RELATION TO INDUSTRIES. 

199, Many witnesses, representing both large and small interests, comp- iHfiionltiM 

lained of the handicap imposed on industrial enterprise by difficulties in obtain- Industrial con- 
ing land for the sites of factories and other industrial concerns, and the surface ocduln* 

rights of mines, in cases where mineral rights are not the property of Government. 

These difficulties are said to lie, first, in the trouble experienced in obtaining 
a good title, in view of the complicated system under which land is held in certain 
parts of the country, especially in Bengal, and in the absence in some provinces of 
an authentic record of rights ; second, in provincial laws, designed to prevent the 
expropriation of tenant interests ; and last, in the attitude of landowners, 
who are too apt to exploit unduly the necessities of an industrialist whose 
choice of the site for a new venture is limited by considerations of transport, 
water supply, etc., while he is still more fettered when he desires to extend an 
existing factory. There are also often cases where the land required belongs to 
a large number of small owners, and when any one of these declines to sell, his 
refusal may render the consent of the rest useless. We have also received 
complaints regarding the obstinate and dilatory attitude often taken up by land- 
owners in negotiating transfers. Although the indefinite subdivision of 
titles in some parts of India renders these difficulties somewhat more acute, 
they are not, we recognise, by any means peculiar to this country. 

200. Before discussing the question of State expropriation of private property, Cases where a 
we will deal with those cases in which a willing transferor is prevented by law 

from passing a clear title. The mechanism for meeting this difficulty ^'*'111 law from passh 
doubtless vary in different provinces. In the Punjab a transfer to a trader of a clear title, 
land belonging to an agricultural tribe cannot be made without the special 
sanction of an executive officer ; and a wide range of relatives and collaterals 
possess the right of pre-emption. Moreover, the reversioners of a transferor have, 
by Punjab customary law, the right to sue to set aside a transfer made without 
necessity. But in this province pre-emption rights have been already declared 
non-existent in certain areas adjoining large towns. In the Central Provinces 
means are being sought for enabling, under suitable conditions, a transfer of 
occupancy and ordinary holdings to be made, when the land is required for non- 
agricultural purposes. Generally speaking, we consider that, although laws 
have been made to prevent certain classes of persons from being deprived of 
their rights in land, even by their own voluntary action, because the cultivation 
of that land by, or under the control of, other classes brings about an undesir- 
able state of affairs, there is no reason why the same measures should be 
required for land which would not remain agricultural land after transfer. We 
have no hesitation, therefore, in recommending that provision should be made 
ill local laws, where necessary, to ^able tenants, who are prevented by legal 
restrictions from transferring their land or from conferring an absolute title 
therein, to do so with the Sanction of some proper authority, when it is 
required for an industrial enterprise, more particularly for the housing of indus- 
trial labour ; and this without depriving the proprietor of his existing rights of 
profit on such transfers. 
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We also recomineiid that Goyeriinient, as an owner of land, should set 
9in example to private proprietors of a liberal policy both in respect of its rules 
and of their practical application, in permitting transfers of land for industrial 
purposes. 


Proposal lor 
Bompalsory 
Aoolaration ol 
^hts 

objectionable. 


201. We are unable, however, to support a proposal which was put before 
us, to allow an industrial concern desirous of acquiring land to call on all persons 
affected to put in their declarations of all titles or interests in the land within 
a certain time, any subsequent claims being barred. This proposal would, 
vi'e think, inflict hardship on Ignorant title holders, pardahnashin women and 
absentees, who arc often themselves unaware of the precise extent of their 
rights. 


on question which was pressed on our attention was the dosir- 

lyihftM ability of a more uniform interpretation of the expression in section 40 (1) 

industrial (^) of the Land Acquisition Act, which refers to the acquisition of land for a 

concern under Company, that a work “ is likely to prove useful to the public. ” The inter- 

SmdA^uteition P^^^ wording of section 40, as indicated by the purposes for 

Act. which this part of the Act has been used from time to time, seems to show some 

uncertainty as to the class of case to which it should be allowed to apply. 
Thcre^appears to be some division of opinion among legal authorities as to 
the circumstances in which the Land Acquisition Act can be fairly used by~a 
Local Government on behalf of an ordinary industrial company. We are 
ndt sure, therefore, whether the Act needs revision to cover the recommen- 
dation which we make below. 

The matter was carefully considered by the Bombay Advisory Com- 
mittee, who suggested the following formula as a guide to Local Governments 
in the exercise of their discretion as to acquisition on behalf of an 
industrial concern: — “When . . . such acquisition is indispensable 
to the development of. the industry, and . . . the development of the 
industry itself is in the interests of the general public.” From this proposal 
there was found, on discussion with the cdhimittee, to be at least one dissen- 
tient, who was inclined to hold that any such proposal for compulsory acquisi- 
tion should be submitted to the Provincial Legislative Council, or at least to a 
specially constituted committee thereof. The idea of procedure by private bill 
in such cases was also discussed. Tliese suggestions relate rather to the 
mechanism through which the Local Government should exercise its discretion, 
than to the principles which should guide it in forming its opinion, and we 
therefore think it unnecessary to consider them in detail here. We would 
recommend that the formula proposed by the Bombay Advisory Committee 
should be adopted with the following modifications : — 

The Local Government may acquire land compulsorily from private owners 
on behalf of an industrial concern, when it is satisfied — 

(1) that the industry itself will, on reaching a certain stage of develop 

ment, be in the interest of the general public ; 

(2) that there are no reasonable prospects of the industry reaching 

such a stage of developmen^without the acquisition proposed ; 

(8) that the proposed acquisition entails as little inconvenience to private 
rights as is possible, consistently with meeting the needs of the 
industry. In this connection we wish to draw particular atton< 
tion to the desirability of avoiding, as far as possible, the acquisi* 
tion of areas largely covered by residential buildings. 
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We also propose that, on the recommendation of local bodies, Govarnment 
m»y compulsorily acquire land to provide fresh sites for industries, which it is 
necessary to remove on sanitary grounds, and for industrial dwellings. 
Further, when Government considers an industrial undertaking deserving of 
substantial assistance in other ways at the public expense, especially when it 
adopts such'a course as an alternative to carrying on the industry itself, there 
seems no reason why land, when necessary, should not bo acquired 
compulsorily. 

It should be a sine qm non that, in all cases where land is acquired com- 
pulsorily for industrial enterprises, arrangements should be made to offer cultiva- 
tors or house-owners so dispossessed suitable land in exchange or part 
exchange. Such a course "will mitigate more than any more money payufcnt 
the hardship and sense of unfair treatment caused by expropriation. 
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CHAPTER XIV. 

TECHNICAL ASSISTANCE TO INDUSTRIES BY GOVERNMENT. 

203. It is necessary to indicate in somewhat greater detail the special Seasons for 

necessity which exists in India for direct Government participation in the ^ 

initiation and improvement of industries by experiment, by advice and help, 

and whore necessary, by example. We think that in the peculiar circumstances to 
existing in this country, any limitation of the functions of the State in 
accordance with the principles laid down by Lord Motley, which we have 
quoted in Chapter VIII, will render bur proposals of little benefit to Indians 
and will also detract largely from their general usefulness. 

The risks to v^hich private enterprise is exposed in India or elsewhere, when 
embarking on industrial work in new directions, are proverbial. India, how- 
ever, possesses one great advantage ; the now industries or processes that may 
be started here are almost always old industries or processes in other countries, 
though they may require modifications to suit them to Indian conditions. On 
the other hand, the country’s lack of industrial organisation, of private 
consultants and specialists, of information on the industrial value of raw 
materials, and of experience in the way of approaching industrial problems, 
are serious obstacles, especially to the smaller-scale undertakings. Under present 
Indian conditions, this class of organised industries has great possibilities and 
is in every w^ay well suited to Indian enterprises in most parts of the country. 

But the Indian investor is most reluctant to risk his money in undertakings 
of this sort, unless they relate to industries which are already established and 
practised extensively. Of the readiness to invest money in industries which can 
already claim a number of successes, wo have had abundant evidence ; indeed 
this tendency has had the unfortunate effect, in some instances, of creating more 
individual undertakings than the industry can support. This seems, at any rate, 
to indicate that there is capital seeking industrial outlets, and that the directions 
in which it can be employed are at present, from the point of view of the Indian 
investor, insufficient. We are further confirmed in this view by the freedom 
with which money is forthcoming for new ventures where the management has 
earned public confidence. 

204. If we are to suggest the way in which Government assistance can best DifflonltiM 

be given, it is important for us to understand the difficulties of industrialists who experienced bP 
engage in new undertakings in India, especially on a small scale. The smaller 
industrialist, whether Indian or European, who is thinking of taking up a new 
venture, seldom has the advantage of a name which commands the confidence 
of a wide section of investors, or the support of large resources of his own, and 
he is thus not in a position to engage the assistance of experienced technical 
advisers. , in his preliminary investigations. The knowledge of the industry 
which he possesses is more often than not incomplete. He may Have familiar- 
ised himself with it in actual operation in another country ; but to start it in 
a new field demands greater practical experience and skill than he has usually 
acquired. 

But even in the case* of the larger undertakings, where funds are sufficient 
to engage expert technical advice, the following difficulties often occur: — 

• (1) There is frequently some uncertainty as to the quality and quantity 
of the raw material. At the outseC it may apparently be abun- 
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dant at reasonable prioes; but directly any demand for it is 
created, the supply falls off or prices unaccountably rise. It is, 
therefore, difficult to frame a safe estimate beforehand on this 
point, simple as it may seem. 

(2) The industry may involve the training of labour to carry on its 

operations, and this may entail a very considerable initial out- 
lay, adding greatly to the cost. 

(3) Country-made articles competing with foreign imports are always 

looked upon with suspicion, and generally have to be sold at a 
much lower j)rice to command a market, even when the quality 
is equally good. 

(4) When success is attained, rival enterprises are immediately started, 

the trained labour is enticed away, the cost of the material is 
sometimes enhanced, and competition, possibly in a weak market, 
has to be faced, with the result that the monopoly upon which 
a new enterprise must count to recoup extraordinary initial 
expenditure rapidly vanishes, and profits arc reduced to a level 
at which only those can work successfully who have benefited by 
the work of the pioneer without having had to pay for it. 


The cautious individual realises these risks and refuses to be tempted into 
new paths. Those of a more sanguine temperament or with less experience are 
attracted and too often come to grief. 

Some of the difficulties which wo have enumerated above are common to 
new industrial efforts in all, countries, and cannot bo eliminated in India. 
But the Government organisation which wc propose will at any rate ensure 
technical advice for the small industry, and adequate economic and scientific 
data for all classes of undertakings. This will furnish industrial enterprise of 
all kinds from the outset .with much better prospects of success than in the past. 
We believe that public opinion is completely changed in regard to the j)ermis- 
sible limits of State activity, and that the grant of such assistance as we propose 
is urgently demanded. 


Iftaaing ot 
*• pioneerii^; ” 
and •• demon- 
stcation.” 


*• Pioneering.” 


205. We have already, in previous chapters, explained our views regarding 
the means of providing industrial research and the results that are likely to 
follow from it. We think it desirable now to explain the meaning which we 
attach to the terms “ pioneering ” and " demonstration,” when applied to 
Government industrial undertakings started for the assistance of industries. 
These two expressions are often used as if they had the same meaning, and 
with the vague idea that they cover the whole field of Government assistance. 
In any case, they represent the greatest departure from the old laisHz faire 
standpoint ; and it is for these reasons that we consider it advisable to describe 
the actual methods which these terms are intended to denote, and the limita- 
tions to which these methods should be subject. 

By “pioneering” we mean the inception by Government of an Jndustry 
on a small commercial scale, in order to ascertain and overcome the initial 
difficulties, and discover if the industry can be worked at a profit. It gaust be 
clearly understood that Governqjpnt should only undertake the pioneering of 
industries when private enterprise is not forthcoming, and that, as a general 
rule, Government participation should only be continue^ till the object with 
which the operations have been started ^s been fully attained. By this we 
do not mean that the Government factory should necessarily be closed down, 
as soon as a private individual or company is willing to take it over, or it has 
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reaolied some d^ree of commoroial success. The opportune moment can he 
decided only by a full review of the circumstances of the case, and in some 
instances it will be found that the new industry is capable of development 
far beyond the initial stages at which it is profitable, before the withdrawal of 
Government becomes imperative in the interests of those who have invested; 
or are anxious to invest, capital in the new industry. 

Further, a Government factory which has successfully passed through the “ Demoiuttra- 
pioneer stage will often prove a useful training ground, both for the men 
who are to control the industry in the future and the workmen who are to bo 
engaged in it. This leads us to consider the suggestion ma'deby some witnesses, 
that Local Governments should establish and manage what may be con- 
veniently termed “ demonstration factories.” The objects might be either 
educational, in which case these factories would serve as schools for the training 
of men as operatives, foremen or managers, under strictly commercial 
conditions; or, in other cases, the primary idea would be to show howto 
improve local industrial practice. As examples of the first, we may cite 
a glass factory, in which the training of operatives would be the raison d'etre 
for its existence ; of the second, a silk -reeling and throwing house to demons- 
trate the advantages of modern methods of operation on a factory scale, in 
comparison with the existing indigenous cottage methods. These factories 
would be the counterpart in industries of the demonstration farms established 
by the Agricultural Department. In actual practice they would be required 
principally in connection with the development of cottage industries, and we 
allude elsewhere to their necessity as a part of the scheme for the training of 
hand-loom weavers. If the object with which each factory of this class is 
started be kept strictly in mind, there can be no doubt that, so long as it 
fulfils its primary function, it must prove useful and can in no sense be 
regarded as likely to interfere with the development of private enterprise. 


206. Startin^f with this preliminary statement of our views regarding the Division ol 
attitude which should be adopted by Government in rendering industries into 
assistance to industries, we may now indicate the different ways in which action 
can be taken and the various methods by which the machinery that wo have organised ” and 
proposed to create can be brought into direct contact with industries. We “large 
have now in India two industrial systems working side by side, covering OT|®*^d 
respectively 


(fl) Industries carried on in the homes of the workers, which we have 
designated as “cottage industries.” In these the scale of 
operations is small and there is but little organisation, so that 
they are, as a rule, capable of supplying only local needs. 

(&) Organised industries carried on in workshops or factories, which 
vary in size from simple rural factories, carrying out a single 
operative process, to the big textile mills and engineering work- 
shops, employing thousands of hands and possessed of a complete 
, organisation both for manufacture and trade. 


These organised industries may be subdivided into two classes. In the 
case of the first, the interests involved are mainly of a provincial character. In 
the case of the second, the industries have markets extending far beyond the 
boundaries of a single province or even of India, and their inception and 
management give rise to questions of inter-provincial or even international 
trade, which can best be handled by an imperial organisation. As examples of 
these two classes of organised industriesi we may cite, as belonging to the first, 
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Help to cottage 
industxies. 


engineering workshops, tanneries, sugar faetories, rice mills, some textile mills, 
cement works, glass works, wood distillation plants, distilleries and breweries, 
and the majority of the* miscellaneous workshops engaged mainly in manufeo- 
turing for a local market. In the second class will be included industries 
usually carried out on a very large scale and inTohing very high capital 
expenditure, such as “ heavy ” chemical works, iron and steel works, electro- 
metallurgical and electro-chemical works, ordnance factories, factories for the 
manufacture of explosives, and the larger metalliferous mines with their 
associated metallurgical works. 

It will, we think, be obvious from the outset, that each of these systems 
will require separate treatment, and the manner in which they can be assisted 
will ho most easily explained by a reference to examples which have come to 
our notice. 

207. As regards cottage industries we need add but little to our remarks in 
Chapter XVII. The workers are usually uneducated and without a knowledge 
of anything regarding their trade, except what can be acquired locally. 
Their lack of education denies them access even to the most elementary techni- 
cal literature, and they can be influenced only by ocular demonstrations in their 
own neighbourhood. Had the activities of the Agricultural Department been con- 
fined to laboratory experiments or pot cultures, they would have had but little 
influence on the cultivators of the country. We found in Madras that the 
hand-loom weavers had been greatly influenced by the peripatetic weaving 
parties which are at work there, and useful results have been obtained in Mysore 
by sending round a skilled blacksmith and his assistant, provided with suitable 
tools, to teach the village artisans improved methods of smithery. Owing to 
their lack of contact with the outside world, new ideas do not readily occur to 
these small workers, and they can receive material help from the supply of 
now patterns and designs, an example of which we saw at the Amarapura 
Weaving School near Mandalay, where the popularity of th^chool was almost 
entirely due to the new designs introduced by the Superintendent. Much use- 
ful work can be done by bringing to the notice of artisans labour-saving devices, 
or even such complex pieces of mechanism as the jacquard machines for 
weaving intricate patterns on hand-looms. The processes employed by metal 
workers arc especially susceptible of improvement in this way. In most parts 
of the country they are ignorant of the use of patterns for casting work and of 
the advantages of stamping, pressing and spinning metal. Where consider- 
able colonies of these artisans exist, their status can be raised and their output 
greatly increased by the establishment of small auxiliary factories employing 
machinery to carry, out operations which involve much time and labour, when 
carried out by hapd. These may be started by private individuals, by Govern- 
ment, or by co-operation among the artj^ns themselves, assisted by Govern- 
ment. Some attempts in this direction, we found, had been made in Madras, 
Nagpur and the United Provinces; but equipment was lacking and the 
attempts were not properly carried through. The extent to which co-operative 
working can be introduced among artisans has not yet been inv^pstigated, and 
we have alluded to this subject in Chapter XVIII. In towns and cities where 
there is a public electric supply, the use of . electro-motors for driving small 
machines has been but very slightly encouraged. We have not the least 
doubt that they will ultimately prove most helpful to the artisan and will 
greatly facilitate the introduction of a more organised system of production. 
Finally, we have to draw attention to the urgent necessity for introducing 
better methods of marketing the outturn of cottage industries. In this matter 
it would appear that Japan has been singuJ^ly suco^Msful, and we have gathered 
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eridence to show that it is only the initial difficulties connected with the 
organisation of such work, that have debarred India from participating in 
similar advantages. 

208. In the case of the existing larger organised industries, there will seldom Help to large 
be any call for technical assistance^ as they are under the control of competent organised 
experts, who will only look to Government to conduct scientific researches and 

to provide accurate economic data, including such information as it will be the 
duty of the Commercial and Industrial Intelligence Department to supply. In 
the inception of industries of this class which are new to India or to a parti- 
cular area. Government can render much assistance, both by way of conduct- 
ing preliminary investigations regarding the raw materials available, the con- 
ditions under which the industry may be carried on, and the markets open to 
its products, and by the supply of technical advice in regard to the location of 
the factories, the design of the buildings, the arrangements for water supply and 
the selection of the machinery to be employed. To carry out this work, the 
services of industrial experts, who would be mainly mechanical engineers with 
special industrial experience, would be necessary ; and the imperial scientific 
serviceas would be drawn upon to provide the more highly specialised forms of 
scientific and technical assistance. Preliminary enquiries will frequently 
involve the examination of raw materials by an analytical chemist, and, 
in each province, there would be required at least one man drawn from the 
Indian Chemical Service, with a staff of assistants and a properly equipped 
laboratory, to deal with this work and to advise on ordinary local questions such 
as the quality of the water supply, the calorific value of the fuels available and 
the disposal of refuse. 

209. We have already emphasised the importance of small organised Indus- Belp^ to small 
trial undertakings, and have explained the difficulties which confront them and organised 
the reasons why they have so largely failed to attract support. The Indian hrdirstries. 
industrialist operating on a small scale frequently embarks on a venture, being 
imperfectly acquainted with the nature of the business, and, at the very outset, 
handicaps himself by laying out his limited capital on unsuitable plant and 
machinery. There are no consultants to whom he can go for advice, and usually 

he copies blindly what- he has seen working somewhere else. It is desirable to 
provide competent technical assistance for such a man. To furnish some idea 
of the scope and variety of work in this direction which a Local Government 
may properly undertake, we have tabulated at the end of this cliapter the 
technical assistance which may he rendered to industries, provided the Dei)ai'i- 
ment of Industries ia equipped with a suitable staff, many of the member, s of 
which would he drawn from the imperial services which we propose. 

210. It is obvious from an examination of this table of industries that a Initiation d 
oonsiderahlo number of experts are necessai’y to advise what should be done, todnsttial 
if each undertaking is to start under favourable conditions in rc8j)cct of ” 

plant and of methods of working. It cannot be too strongly emphasised 
that in a ooimtry like India, where a very high return is expected on capital, 
every possible care should be taken over the preliminary enquiries and in 
the preparation of the plans, to secure the highest degree of efficiency 
compatible with the conditions of working. The saving of labour is not 
always a matter of importance, and it often happens that nothing is to bo 
gained by the adoption of absolutely automatic plant ; but, on the other band, 
it is essential that the efficiency of processes of convei-sion or extraction 
should be as complete as possible, and that there should he no avoidable waste 
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of raw materials or acoumulation of useless by-products.* Mauy of ' the 
failures of the past hare b^n due to neglect of these important matters. 

An experienced Director of Industries would have no difficulty in deciding 
what typo of expert is required and at what stage he should be called 
in. For some industries the Imperial Government should retain such men 
in its service, who would be deputed to assist provincial undertakings whenever 
necessary. Occasionally, the matter in hand may necessitate the engagement 
of experts to deal with particular problems ; but, as has been already said, 
the majority of cases will simply involve the introduction into India of the 
most advanced practice in Europe or America. Such knowledge is usually 
in the possession of firms who have taken up the manufacture of the plant 
required, and the expert advice can be obtained by calling for tenders to 
comply with specified conditions. The Staff of the Local Government must 
be in a position to prepare the specifications and be capable of deter- 
mining whether the tender submitted complies therewith satisfactorily. 
Where considerable preliminary research is necessary, or where the raw 
materials have to be subjected to detailed examination, it may be anticipated 
that the officers attached to technological institutes will be able to. render 
useful service, and, as these institutes develope, they may he expected to 
supply in India itself the class of men who will ultimately become specialists 
in the various branches and ramifications of technology. 

211. In addition to rendering assistance in the starting of new industrial 
undertakings, extremely useful work can be done by Government for many 
years to come, in helping the owners and managers of small j)ower plants to 
maintain them in good working condition. We wore particularly struck 
with M'hat has been done in this direction in the Madras Presidency in 
respect of the numerous small pumping installations, rice mills and other 
power plants which have been installed in recent years, chiefly by reason of 
the assistance given through the local Department of Industries. The 
necessity for this kind of assistance in a country like India, where the use 
of machinery is so little developed, becomes the more apparent, when we 
remember that even in England, the owners of steam boilers established 
sixty years ago, and have voluntarily maintained ever since, what is known as 
the Manchester Steam Users* Association, whose object is, by competent 
and scientific inspection of steam plants, to prevent boiler explosions. 
What is found so useful in England in respect of part of the equipment of 
a factory as to bo carried on by a private association, will be found of great 
advantage in India in respect of the whole equipment. 

212. In our chapter on the industrial deficiencies of India, we have given 
some account of the work which will have to be done to place India on a 
firm basis of economic self-sufficiency and of self-defence ; and it is clear 
that, from this point of view, there are strong arguments for a >polioy of direct 
Government assistance in respect of essential new industries. We contemplate 
that only in exceptional circumstanoes will Government itself carry on industrial 
operations on a commercial scale ; but it is necessary to establish and maintain 
Government factories for the manufacture of lethal munitions, and to exercise 
some degree of control over the private factories upon which dependenoe will 
be placed for the supply of military necessities. This, in most cases, could 
be obtained in return for guarantees to take over a definite proportion of the 
output, and should he exercised only to ensure that adequate provision is made 
to meet the prospeotivo demands of the country in time of war. The methods 
which will have to be adopted to secure the establishment of such industries would 
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n&turally vary with the conditions under which each will have to be carried on. 

The degree and kind of aid which would have to be furnished, would largely 
depend upon the extent to which their productions can be disposed of through tlio 
ordinary channels of trade. In some instances, the conditions ^lay be such that 
the expense of production will always exceed the cost at which articles of similar 
quality can be imported, and in such cases the industry can only be inaintained 
by the grant of direct financial assistance or by the indirect operation of 
protective duties. In those industries which it is desirable to start and maintain 
on military grounds, the responsibility for action must lie entirely with the 
Imperial Government, who would naturally invito such assistance as Local 
Governments can usefully afford. 

Besides industries essential to the safety of the country in time of war, 
wo have mentioned others which will be of considerable economio importance 
and add to the industrial strength of the country in peace time. The natural 
resources of India are capable of furnishing the raw materials of many 
industries which do not now exist in the country ; but knowledge regarding 
them is by no means complete, and there is no fund of accumulated experience. 

We have already exjdained, when dealing Avith the question of assistance by 
Government to the large organised industries, what forms this assistance may 
suitably take. The actual inception of those undertakings will usually be a 
matter for private enterprise, and the necessary assistance can usually bo 
afforded by the local Departments of Industries, with the help, in some ins- 
tances, of imperial officers; but they will sometimes be of such importance to the 
country generally, and require the emjdoyment by Government of so costly 
and specialised an agency to work out the preliminary data, that it will be 
beyond the scope of any Local Government to do all that is needed, A 
potent means of aid in the case of industries producing articles required by 
Government would bo guaranteed orders, and these can be arranged for on 
the fullest scale only by the Imperial Government. 

213, The foregoing description of the methods to be adopted by Government OrgMiisatioii 
in assisting directly in industrial devclopmeni will show the necessity of an 
extensive administrative machinery. Nearly every provincial Government fauii the 
has set about establishing a Department of Industries, and the bulk of the duties, 
executive work will naturally fall to these departments, which should have 

at their heads experienced industrial experts. They will require in most of 
the provinces a large staff of officers with special qualifications. Those directly 
associated with organised industries would be men of scientific attainments, who 
have specialised in mechanical engineering with a view to its technological 
applications, u^hilst a staff of skilled and experienced craftsmen would be re- 
quired for the assistance of cottage and minor industries. Already in Madras 
it has been found necessary to appoint district officers in places where industrial 
developments are proceeding apace, in order to provide for the efficient 
supervision of new undertakings, and to ensure prompt assistance to those in 
operation, whenever accidents occur or ditdculties crop up that are beyond the 
capacity of the management. The volume of such duties is rapidly increasing, 
and may probably grow even faster under the stimulus of the measures which "we 
propose in this report. 

214. While we contemplate the utmost possible decentralisation, we have Fnnctloiu ot 
shown that some share in the direct assistanco to. industries by the State will 

have to be taken by the Imperial Government. The exact line of demarca- 
tion will, to some extent, depend upon the degree of provincial autonomy 
accorded to local administrations ; but it is obvious that the imperial depart- 
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ment should exercise supervision over research work ; that it should be respon* 
sible for the conduct of investigations of general interest to the greater part of 
India ; that it should exercise control over Government factories and such 
industrial undertakings as are necessary in the interests of national safety, or 
the scope of which brings them outside the range of the equipment with which 
provincial Departments of Industries will ordinarily be provided, and, finally, 
that it should watch over provincial administrations in order to secure the 
maintenance of a uniform industrial policy. 


Examples of industries that might be aided by provincial Departments of Industries. 




Tbohkical help keqhieed to ikitiate. 


In general charge 
of working 
after start. 

Solial 

No. 

Name of iudustry. 

Scientific adviscre. 

Engineers 

and 

Exports. 

Explanation. 

1 

Saltpetre. 

Bacteriologist, 

Chemist. 

Engineer (a) 

{a) To specialise, 
design and advise 
as to factory 
plant. 

Chemist. 

2 

Glass , 

Chemist, 

Mineralogist. 

Group o£ glass 
specialists (d). 

(i) Fide Appendix 

E. 

Trained general 
glass expert. 

3 

oil milling. 

Chemist 

Engineer (a) 
Specialist {c) 

(c) Different classes 
of oil seeds de- 
mand special 
knowledge in 

some cases. 

Chemist, 

4 

Matches. 

1 * * * 

¥ 

Timber expert {d) 
Specialist (e) 

% 

{d) Imperial Forest 
ofBcer. 

(e) Will advise as 
to selection and 
working of plant. 
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CHAPTER XV. 


MISCELLANEOUS POINTS OF GOVERNMENT LAW AND 
PRACTICE AFFECTING INDUSTRIES. 

The Employment of Jail Labour. 

216. In the past there has been much complaint by Chambers of Commerce Lack ol poUior, 
and private firms about the unfair competition of jail industries, and regulations 
have been made to prevent their underselling private manufacture^ in the 
open market. The question of suitable employment for prisoners in jails has 
never been properly examined in reference to its economic aspect, and no 
general policy has boon framed for the guidance of jail departments. As a 
matter of fact, most provinces follow more or less the same lines ; but appar- 
ently the work which is actually done in jails depends very largely upon the 
attitude cf individual Jail Superintendents. Briefly, jail industries arc neces- 
sary to keep prisoners employed, to recover as far as possible the cost of the 
upkeep of the jails by the sale of the products of their labour, and to teach them 
a trade by which they niay earn an honest livelihood, when they are once more 
free men. 

21G. In jail industries, only manual labour should, we consider, be allowed. Nature ot IndOH 
and they should bo so chosen that the labour put into the finished goods 
represents the major portion of the cost of production. The establishment of ^ 
power factories inside jails and the extensive employment of machinery we 
regard as undesirable, and the complaints which we have received concerning 
the competition of the woollen mill in the Bhagalpur jail and the cotton mill 
in the Coimbatore jail are reasonable. We think it is desirable that the question 
of the employment of prisoners in jails should be considered by experts. 

A careful scrutiny of the requirements of Government departments would, w'c 
believe, sliow that jails could supply their needs to a much greater extent than 
has hitherto been done. There is an obvious tendency in jail administration to 
regard with favour the development of jail industries with a view to large 
receipts. The abuses to which this policy is liable might be counteracted by 
giving the provincial Direclors of Industries and their advisory committees 
some voice in the matter, with power to make recommendations to the Local 
Government. 

The trades at present carried on in jails by habitual criminals belong very 
largely to the type of cottage industries, with which their products frequently 
compete. This seems in many ways undesirable ; and furthermore it is almost 
unknown to find a man who has learnt such an industry under jail conditions 
practising it on return to liberty. If the hereditary carpet weaver understood 
what was going on, he would protest as emphatically against jail carpet 
factories as Chambers of Commerce have done against power cotton wearing in 
jails. As a matter of fact, his protest, though silent, is effective. He renders 
it impossible for^a released prisoner, no matter how skilled he may be as a 
carpet weaver, to practise his trade, and one of the presumed objects of jail 
administration is thereby frustrated. 43ottage industries are, moreov8r, com- 
paratively light and pleasant occupations, and should be, though it is doubtful 
if they are in all cases, reserved for weakly prisoners. The above remarks do 
not, of course, refer to the inmates of reformatories or Borstal jails. 
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The Prevention of Adnlteration. 

* 

217. We have examined with considerable care the arguments for and 
against legislation to prevent the adulteration of articles intended for local 
consumption and of produce for export. The case of foodstuffs for local con- 
sumption presents few diflSculties, for public opinion is agreed that, so far as 
these are concerned, their adulteration should be punishable by law. In the 
U nited Provinces, an Act has been in force for some years penalising the 
adulteration of food and drugs, and legislation in other provinces is following 
similar lines. The adulteration of drugs is, however, mudi more diflSoult to 
deal with, and it is doubtful if legislation is likely to be very effective 
in this direction. The organisation for enforcing the existing Acts requires 
considerable strengthening ; at present it exists only in certain municipal 
areas. 

218. As regards raw produce for export or local manufacture, the balance 
of commercial opinion is that legislation would not be likely to effect any im- 
provement in the present state of things. There can be no doubt that the 
real remedy lies in the hands of the buyers. This has been clearly proved by 
the improvement in quality of Indian exports of wheat since the introduc- 
tion of the 1907 wheat contract of the Lon ion Corn Trade Association on a 
basis of two per cent, admixture of other food grains, but free from dirt. This 
contract has, we believe, caused no trouble with sellers, and it appears to us that 
its provisions might be extended. Linseed and other oil seeds have also been 
shipped to the United Kingdom on pure basis contracts since 1913, with satis- 
factory results to all concerned, and a suggestion has been made that exports of 
oil seeds to other countries also should be similarly regulated. But we repeat 
that these are matters for arrangement between exporters and their buyers, and 
that the latter are in a position to insist upon freedom from adulteration if 
they really want it. 

In the case of jute, the question of legislation against adulteration has 
been frequently and thoroughly discussed within recent years, and a bill was 
actually drafted by the Bengal Government in 1906, but was dropped owing 
to the general commercial opinion, which Government appears to have shared, 
that in practice it would prove inoperative and unworkable. It is perhaps 
possible that the act of watering jute might be made a penal offence, but it 
would be a very diflacult one to prove, as jute is naturally wet after steeping, 
and the matter may safely be left to the mills and the shippers, who will 
not buy wet jute from fear of " heart damage ”. 

Similarly, it has been suggested that the actual watering of cotton might 
be made a penal offence, and again that the licensing of gins would probably 
have a deterrent effect upon adulteration. This latter proposal appears to 
us worth consideration, but we prefer to express no definite opinion regarding 
the adulteration of cotton, in view of enquiries which have been made by the 
expert Cotton Committee, recently appointed by Government to consider as 
a whole the many problems relating to this industry. 

219. An important witness in Calcutta stated to us that business in produce 
would be greatly facilitated, if Government certificates of quality and weight 
were enforced upon shippers and buyers ; but when we consulted the Bengal 
Chamber of Commerce regarding his proposals, which they in turn referred to 
their membership generally, we found that the bulk of commercial opinion 
regarded them as wholly impracticable and unnecessary. In any case, we 
do not see how buyers abroad could be compelled to aeqept such certificates. 



We consider, however, that Government should do what it can to 
strengthen the hands of the recognised associations which are affiliated to the 
various Chambers of Commerce, and should give ready consideration to any 
practicable proposals put forward by them, whether designed to prevent 
adulteration of produce or to stimulate improved production. 

220. But we would make one exception to what we have written above, with FertUiisig. 
reference to the trade in fertilisers. There are at present in India no laws to 
prevent a dealer from selling as a fertiliser anything that he may choose so 

to describe, nor are there any legal standards or percentages of error in 
dracription. In Great Britain, the Fertilisers and Feeding Stuffs Act of 1906 
compels sellers to describe and certify their wares ; it also empowers the Board 
of Agriculture to fix percentages of error for certain ingredients of both 
feeding stuffs and fertilisers. We consider that an Act on similar lines should 
be introduced into India, and we understand that it would be welcomed both 
by the trade and by the public. 

The Administration of the Boiler and Prime-Mover Acts. 

221. With reference to the administration of the various provincial Boiler Diversity ol 
and Prime-Mover Acts, there is a great diversity of practice all over India, uhich®*®®**®® ^ 
causes trouble to persons who purchase boilers from other parts of India or desire pjoyjjujgg 
to employ engineers who hold certificates from other provinces. We have 
enquired closely into the question of the certification of engineers and 

boiler attendants. We do not find that in provinees where certification is 
required, engineers are better qualified or accidents less frequent than in 
those where this is not the case. It is urged that these certificates are to some 
extent a guarantee to owners of small industrial plants of the competence of 
applicants for employment. We do not attach much importance to this argu- 
ment, and it will have still less weight if owners and employers have the advice 
of a local Department of Industries to help them. On the other hand, it is 
undoubtedly the case that the possession of a certificate gives a factitious value 
to its holder, and makes it more expensive to employ him on small installations. 

It is true that certain educational institutions owe many of their pupils to the 
fact that they prepare them for boiler certificate examinations, but this is beside 
the point. The demand for qualified engineers is greatly on the increase, and 
a better class of man than the mere ‘ engine driver ’ must be provided for the 
larger organised industries. 

Accidents are usually due either to carelessness, or to defects in the plant. 

When due to ignorance, which is seldom, they are likely to occur during the 
absence of the responsible attendant, a possibility that is at least as great in 
provinces which insist on certificates as in those which do not. It must also 
be remembered that at present the law does not apply to the case of internal 
combustion engines, which are not less liable to accidents in their way than 
steam engines. 

222. The Boiler Inspection Department is considered at length in the report BeoominenJa- 
of the Public Services Commission (page 126.) The Commissioners lay down 

* ^ wOtBUQiUUNIIIOila 

four principles for general gmdance : — 

" In the first place, the time has come to make the boiler inspeotors Government servants 
k every, respect, like the factory inspectors, and to pay from gener^ revenues both their 
ealariee and their pensions, irrespective of the amount of fees earned. Secondly, expert super- 
vision of the inspecting staff is essential. Police officers and members of the Indian civil 

19 



145 


Criticisms of 
ezistiiig rules. 


Increased staff 
to inspect Oo« 
temment con- 
cessions recom- 
Bwnded. 


senrioe do not possesa the neoessarj technical qualifications. Thirdly, the present system, by 
which in certain places representatives of the interests to be inspected have a voice in the 
management of the inspection department, is unsound, and should be abolished. Fonrthly 
and finally, there should be one officer in each of the larger provinces who should be respon- 
sible for the effective working of the inspection staff. He should be called either a chief or first 
inspector according as the work to be done is on a large or small scale.” 

We endorse these recommendations, and would add the following : — 

(1) Boiler inspection should be a duty of the provincial Departments of 

Industries. 

(2) The Imperial Department of fndustries should draw up a series 

of technical rules for the guidance of inspectors in determin- 
ing the pressure for which a boiler may be licensed throughout 
India, and should bring and maintain those rules up to date 
in a form applicable to the various modern typos of boilers. 

(3) The laws compelling persons in charge of boilers to possess certi- 

ficates should be abolished. 

The second and third of these proposals would involve legislation. 

The Mining Buies. 

223. A considerable amount of evidence was forthcoming regarding the 
suitability of the rules under which mining concessions are at present granted by 
Government. Our conclusions are that the rules have, except in a few com- 
paratively minor respects, stood the tost of working admirably and that the 
criticisms received were mostly shown, on discussion with witnesses, to be 
due to misunderstanding of the effect of the existing rules, or to failure to 
realise the difficulties which would arise from adoption of the alternatives 
suggested. 

There are, however, certain matters connected with the working of the 
rules on which we desire to put forward our suggestions. We recorded a 
considerable amount of evidence regarding the injury to the mineral possibili- 
ties of the country caused by wasteful methods of working ; and it was suggest- 
ed that small mine owners would be greatly benefited by the advice of 
Government mining engineers. Some witnesses even considered that these 
officers should have iDOwcr to compel mine owners to follow their advice. The 
main objection to this course is the danger of loss to a manager 
forced to follow official advice regarding the development of his mine. In 
some countries, royalty owners are interested in seeing that their properties 
arc economically worked. In India, unfortunately, private royalty owners 
do nothing of the kind ; indeed, in some oases they insert conditions in thoir 
leases which directly tend to cause wasteful working. Whether or not any 
general steps should be taken at this stage to ensure the economical working 
of privately owned minerals, it certainly behoves Government to secure this 
end in the case of its own properties. We have also considered the proposal 
that Government should insist on concession holders employing qualified 
mining engineers ; but, while we recognise that there is much to be said for 
such a course, we feel that hardship would he caused to poor concessionaires, 
unless provision was made for exempting small or easily worked deposits. 

224. W e would, therefore, only recommend at present that a suitable staff 
be entertained in connection with the Geological Survey Department to inspect 
Government concessions. The experience gained in a few years by such a 
staff would show how far it would he possible to insist on all Government con- 
oesaions being worked by qualified men, and the extent to which small conoeso 
sionaires may be benefited by the advice of Government mining engineers. 
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The existence of such an inspecting staff would admit of more elasticity- 
in the terms of prospecting licenses, alike in respect of area, length of 
currency and rental. If Government were in a position to satisfy itself by 
expert inspection, that a proper amount of development work was being done, 
it might, in the case of a property requiring heavy expenditure in its initial 
stages, grant a more extensive area on a prospecting license for a compara- 
tively long period. It would be unnecessary to burden the enterprise with 
a high acreage payment, when the Government inspecting staff could ensur# 
that a proper amount of development work was being done. This proposal 
would, we think, meet the difficulty at present experienced by concession- 
aires where extensive operations for the proving of mineral values arc required, 
as for example, boring for oil or for minerals occurring at uncertain intervals 
on a known geological horizon. The Mining Kules provide foj- the renewal of 
prospecting licenses under the authority of the Collector up to a period of three 
years. The rules are silent as to the pow'or to give further renewals, which is 
presumably reserved for the Government of India. We think that, with the 
help of the system of insjjection which w'e have proposed Local Governments 
might be authorised to grant extensions in such cases up to a maximum period 
of five years. 

It will be noticed thab this system of inspection would entail a substantial 
increase in the staff of the Geological Survey. Several witnesses of undoubted 
authority drew our attention to its inadequacy, and they hesitated to make 
proposals for useful forms of Government assistance to the mineral industry, 
only because they assumed that the cadre was fixed. In view of the national 
importanco of minerals and of the fact that inefficient w orking destroys for 
ever the value of a deposit that might in future be of vital importance, we 
consider that the additional expense incurred in such an increase -w ould he an 
investment that Government can undertake with absolute confidence. 


225. In view of the constant changes in mining methods and development. Simplification of 
wo think that the present form of mining lease might be considerably shortened 

and simplified, leaving certain matters specified in the lease to be dealt with 
by rules made from time to time ; such rules might be suggested by, and 
should in any case be submitted for criticism in advance to, local committees 
of private mine owners presided over by a Government official. The present 
system of trying to provide for cv^ry possible contingency by an elaborate lease 
must result in undesirable rigidity, while not securing for Government the 
degree of control desirable. Further than this, concessionaires, in the case of 
small alluvial and other obviously short-lived deposits, would probably be glad 
to accept short-term mining leases on simple conditions and free of multifarious 
restrictions. 

226. There were many complaints of the difficulties experienced by mineral OiluoaltieB in 
prospectors or mine owners in areas w here the mineral rights were in the acgniimg 
hands of private landowners ; these mainly had reference to the great sub- ““****^ righti, 
division of proprietorship or to the obscurity of titles. These difficulties are 

similar to those experienced by all investors who desire to acquire property in 
such areas, and we see no reason for making any recommendation regarding 
the registration of titles, or the compulsory acquisition of surface rights w'here 
Government does not own the minerals, except in the possible case of a mineral 
which is essential for national purposes, and of which only a very limited 
quantity exists. 

19a 
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227. Otlier complaints by witnesses had reference to local rules governing 
the working of special minerals, and the grant of licenses and leases of minerals 
outside the scope of the Mining Buies. Would-be concessionaires Said that 
they experienced difidculty owing to the diversity of rules and practice as 
between, one province and another, especially in respect of minerals like 
limestone, which are now required for large organised industries, such as iron 
smelting ; and generally from the lack of any complete and readily accessible 
«5ompendium of the local rules. We think that, in provinces where there is 
considerable mining activity, it is advisable for Local Governments to issue 
Mining Manuals similar to those published in the Central Provinces and 
Burma. These should include the Government of India Mining llules, the 
local supplementary regulations, and any other provisions of rule or law that 
are likely to be encountered in the course of their work by persons engaged in 
mining. We suggest that these manuals would be of increased value if they 
contained notes prepared by the Geological Survey Department on the known 
mineral resources of the province , and references to publications containing 
more detailed information. 


Wo received also a quantity of evidence regarding certain local difficulties 
which have arisen in special cases, e.g., in the case of mica mining in Bihar 
and Orissa. Those involve no change in the Mining Buies, and will doubtless 
be considered by the Local Governments concerned. 


The Administration of the Electricity Act. 

Administration 228. A matter of considerable importance which may he conveniently dis- 

ot law and rules, cussed here, is the working of the Indian Electricity Act regulating the supply 
and use of electrical energy. There are now numbers of electric supply com- 
panies which provide electrical energy for domestic consumption, for industrial 
purposes and for public use. Although only one or two witnesses came 
before us whose position entitled them to give evidence on these matters, 
we were furnislied with both information and criticisms by the 
representatives of the Electric Supply and Traction Pederation of India. 
Considering the magnitude of the interests involved and the novelty of public 
electric supply, there was comparatively little complaint regarding the admini- 
stration of the rules framed under the Act. It was, however, brought to our 
notice that in some provinces the professional qualifications and experience of 
the Electric Inspectors did not command the confidence of the managers of the 
larger local undertakings. The principal criticisms were that the rules were 
too rigidly worked, that they were sometimes wrongly interpreted, and that 
there was an unwillingness on the part of the Inspectors to assume the 
responsibility of relaxing the rules in cases which obviously demanded it. To 
remedy matters, it was suggested tf) us that men of higher professional status 
and with practical and commercial experience of electric supply undertakings 
should be appointed as Insi)ectors, and that an imperial Advisory Board should 
be established to advise Local Governments with regard to appeals from the 
decisions of their Electric Inspectors. We support the former suggestion 
strongly, but it appears to us that the appointment of provincial Advisory 
Boards, as contemplated in section 36 of the Act, will meet the needs of the 
case, especially if these Boards are permitted, when necessary, to consult 
experts such as the Electrical Adviser to the Government of India. We 
consider it extremely desirable that Government should encourage the industrial 
use of electricity supplied from central generating stations. It was represented 
to us that section 23 of the Act did not allow a licensee undar the Act to 
discriminate in respect of his charges between the domestic and the industrial 
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uses of electrical enei^. We are not sure if this interpretation is correct, but 
if so, the section would seem to require amendment. Without entering into 
technical details, we may state that we agree with the contention that the load 
factor should be taken into account in fixing the charges. In congested cities, 
and particularly in Calcutta where the smoke nuisance is greatly aggravated 
by the numerous small steam plants set up to drive rice and oil mills, it is 
•essential that no obstacles should be created to the introduction of electrical 
power for industries. It appears to us that the economies which can be effected 
by the use of energy from public electric supplies, when reasonable rates are 
charged, are not yet sufficiently appreciated. 

229. The Electric Inspectors are attached to the Public Works Department, 
an arrangement probably made at the outset because that department is concerned 
with engineering ; but, as the interests to be safeguarded are mainly industrial 
and commercial, we think it would be more convenient to transfer them to the 
Departments of Industries. So far as the technical aspect of the administration 
of the Act is concerned, these departments are also likely to be better equipped 
to deal with it. The transfer of the administration of the Act to the Depart- 
ment of Industries would render desirable an amendment of section 63 (1) (a) 
of the Act. 


Patents. 

230. India is not* a member of the International Convention, and in this 
respect stands in a different position from most of the British dominions. The 
subject was discussed at the time of the passing of the Patent Act of 1911, but 
the refusal of India to register trade marks precluded her from joining the 
'Convention. Any person who has applied for a patent in a country which 
is a member of the International Convention is entitled to protection in 
priority to other applicants in all other States of the Union, if he applies 
within one year from the date of his first' application. An Indian 
inventor secures no such protection. On the other hand, a foreign inventor 
desiring to obtain protection in India must apply for a patent in India before 
publication in India, and is protected from the date of his application in 
India. Some witnesses have represented that Indian inventors are at a dis- 
advantage on this account, but, though this possibly maybe true in rare instances, 
the country generally is not. The number of patents applied for in respect of 
inventions originating in India is very small compared with that in respect of 
foreign inventions, and a much larger proportion of the patents granted in this 
country to local inventors are allowed to lapse as being of no value. 

From 1893 to 1916 inclusive, the annual average number of applications 
for patents in India was — 

Prom Indians ........ 53 

From other residents in India . . . . .135 

From foreigners ....... 360 

Total . 548 

It would, therefore, appear that it is more to the advantage of India 
to avoid the acquisition of rights in India by foreign inventors than for Indian or 
Anglo-Indian inventors to obtain such rights elsewhere. Undoubtedly the 
majority of Indian patents are acquired for the purpose of preventing 
unlicensed import into India of articles patented abroad. The grant of such 
patents is obviously in many respects to the advantage of India, and the interest 
of the user and of the intending manufacturer in India are sufficiently protected 
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if the law adequately provides for compulsory licenses or revocation in case» 
where the reasonable requirements of the public are not satisfied or where the 
patent is worked outside British India. The provisions of the existing Act in 
these respects appear to be sufficient, and the Indian patent law seems to be 
well suited to the needs of the country. 

On the other hand, there is a growing body of opinion that it is desirable 
to consolidate the patent law throughout the British Empire, and, if this 
developos further, it Avill be a question Avhether India would not derive greater 
advantage from uniformity with other British dominions than she enjoys in her 
present somewhat isolated position. The number of applications shown in 
the records of the Indian Patent Office is still small, the totals in 1912 and 
1913 being 67B and 706, respectively, of which 508 were of foreign origin in 
each year. The fees for the grant and renewal of patents are much less than in 
the United Kingdom. Thus in India, the initial fee is Its. 40, in the United 
Kingdom £5 ; and the total cost of protection for 14 years in India is Es. 790, 
and in the United Kingdom £100. 

Begistration of Trade Marks. 

231. The subject of the registration of trade marks was brought before us 
once or twice, but was never strongly pressed. On the not infrequent occasions 
when the subject has been discussed departmentally and by Chambers of 
Commerce, it has been generally considered that registration of trade marks, 
as it exists in the United Kingdom and in many other countries, is not desirable 
in India, though the Burma Chamber of Commerce put forward the opinion 
that legislation is necessary. 

We have given very careful consideration to the arguments used, and 
agree with the majority of the Chambers of Commerce in considering that the 
establishment of a system of registration would seriously disturb existing rights 
of user both between firms in India and, if full advantage of the proposal is to 
be obtained, between firms in India and firms abroad. The difficulties so 
created would be far greater in our opinion than the slight inconveniences 
experienced by owners of marks in maintaining their rights thereto. 
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Registration of Partnerships. 

232. The vexed question whether registration of partnerships should be 
made compulsory has been many times under the consideration of the Govern- 
ment of India w ithin the past 60 years. The last occasion was in 1908, when 
the Bengal and Bombay Chambers of Commerce both prepared draft bills dealing 
with the subject; but their drafts were irreconcilable, and Government 
considered that the proposals did not afford a basis for legislation. 


During our tour we recorded the opinions of many witnesses on tho 
subject ; most of them favoured compulsory registration, should it prove to be 
practicable, but some, especially amongst our Indian witnesses, feared that 
the prevalence in Indian businesses of the Hindu joint family system would 
be found an insuperable obstacle. Mr. B. L. Mitter, a leading barrister of 
the Calcutta High Court, has made some valuable suggesj^ions* which,'we think, 
should go some way to remove this difficulty ; these he developed further 
when he appeared before us to give oral evidence in support of his written 
statement, and he also gave us to understand that the leaders of tho 
Calcutta Bar generally were in substantial agreement with his views, 
Mr. Hitter’s proposals practically treat a Hindu joint family as a single 
partner, and provide for the compulsory registration of all contractual partner- 
ships. *80 long as the business is a purely joint family busiftess, with no 
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stranger in it, registration would not be necessary, but directly a stranger is 
introduced into the business, the partnership would become contractual, the 
nontraoting parties being the joint family as a unit on the one side, and the 
stranger on the other. Registration would then become necessary, and the 
joint family would be registered in the name tjf the Tcarta or head of it, 
whose declaration would bind all the family. Mr. Mitier considers that 
registration 'should be made compulsory in the case of future partnerships 
only, and would leave to existing concerns the option of registering or not as 
they may desire, his argument being that, as all partnerships liavc to he 
renewed when the terms arc changed, or a partner dies, compulsory registration 
would become universal within a generation. 

The other chief obstacles in the past to the introduction of compulsory 
registration have been, first, the difilculty of excluding, and the hardship of 
including, small partnerships, of which there must be many thousands among 
petty shop-keepers and traders in all parts of the country ; and, second, the 
difficulty of applying registration to transitory or single-venture partnerships, 
which are said to be common on the Bombay side. We see no reason wliy 
either small or single-venture partnerships should be exempted from the 
provisions of any legislation that may be found practicable ; for to the former 
the analogy of custom in petty transactions in land would apply, and, as 
Mr. Mitter points out, these are habitually registered without any trouble and 
at a very trilling cost ; and the latter should be, and are, governed by the law 
which regulates partnerships. To meet in part those suggested difficulties, it has 
been proposed that a compulsory Registration 7\ct,‘if introduced, should run at 
first in the Presidency towns only ; but we see no need for this restriction. 

233. Looking at the matter in its purely business aspect, it appears to us that Beoommonda- 
throughout the main stumbling-block in the way of compulsory registration has tlom of the 
been the Hindu joint family system, and that the difficulties in this regard 
would to a great extent disappear, if Mr. Hitter’s proposals were adopted ; 
they have at any rate the two great advantages that a joint family can be 
registered as a single entity, and that it would be difficult for a person to 
deceive third parties by pretending that he was a partner, when in fact 
he was not or vice versa. We, therefore, consider that Government should take 
an early opportunity of examining the whole question thoroughly with a 
view to legislation, and in so doing should invoke the assistance of the leading 
non-official lawyers in the chief business centres ; for we believe that few 
among minor measures would do more to dcvelopo confidence and promote 
business relationship between Indian firms and their constituents abroad, and 
especially between European and Indian firms in this country. 

We do not consider any system of optional registration in the least likely 
to achieve the desired results. 


Eegistration of Business Names. 

234. It has been urged upon us in some quarters, especially by Trades 
Associations, whose members have probably suffered most from the absence of 
it, that we should recommend legislation on the same lines as that recently 
enacted in^he United Kingdom under war conditions, to enforce the registration 
of business names. This is, however, a question on which comparatively little 
eyidence has been forthcoming, and we do not, therefore, feel justified in 
making any recommendation. 
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CHAPTER XVI. 

THE WELFARE OF FACTORY LABOUR. 

236. Indian labour in organised industries is much less eflficiont than the Nature ol 
corresponding classes of labour in western countries ; and there is evidence problem, 
to show that in many cases it docs not produce as cheaply as western labour 
in spite of its lower wages. It is true that inferior physique and tropical 
conditions contribute to this state of affairs ; but tliere is grave reason to 
believe that the former is to some extent the result of prevontible disease, 
whilst other causes, which are oven more obviously remediable, are factors 
that unnecessarily increase the difficulties of our labour problem. 

All authorities who are qualified to spc.-’k on the subject agree that 
Indian labour is content with a very low standard of comfort. This secured, 
the Indian workman, speaking generally, takes advantage of the greater earning 
power given to him by increased wages to do less work, and shows no 
desire to earn more money by working more regularly or by improving 
his own efficiency. In the case of Bombay, witnesses have stated that since 
the ten per cent, rise in the wages of mill operatives given during the rains of 
191 7, there has been an actual falling off in output. 

236. There is substantial agreement between the best-informed witnesses 
that the remedies for this state of affairs are a rise in the standard of comfort 
and an improvement in public health. These ends can be attained only by 
eduoation, improved housing and a general policy of betterment, in which an 
organisation for the care of public health must play a prominent part. If 
the cliildren of workers are provided with education under tolerable condi- 
tions of life, a new generation of workers will grow up, who will learn to 
regard mill work as their fixed occupation. Bettor housing is a most urgent 
necessity, especially in the large congested industrial cities. J'acilities for 
healthy amusement, shorter hours of work (though a reduction of these may 
for a time decrease output), and other measures for economic betterment, 
such as cheap shops for the sale of articles required by the mill hands, and 
co-operative societies, are almost equally important. The conditions under 
which industrial operatives live and work in this country ought, if efficiency 
be aimed at, to approximate, as nearly as circumstances permit, to those of 
temperate climates. Continuous factory work in the tropics is, at certain 
seasons of the year, far more trying than similar work in northern countries. 

The needs of domestic sanitation in large towns are more pressing. The 
problem, not only on moral grounds, but also for economic reasons, must be 
solved with the least avoidable delay, if the existing and future industries of 
India are to hold their own against the evei> growing competition, which will 
be still fiercer after the war. No industrial edifice can be permanent, which 
is built on such, unsound foundations as those afforded by Indian labour under 
its present oonditions. 

On the other hand, the margin which the efficiency of the Indian mill 
hand leaves for improvement is so great that, if the problem be successfully 
solved, the advantage to Indian industry should be very marked. 

237. The question of the education of children employed in factories was Edgoattoo ol 
upder the consideration of the Government of India betAveen the years iaetaif dliUifoii. 

29 



153 


1915 and 1917. Children between the ages of 9 and 14, generally known 
as half-timers, are employed in mills for six hours a day, and the Bombay 
Government proposed, after discussion with representatives of the mill-owners, 
to take powers, by rules under the Ifactories Act, to split the shift into two 
three-hour periods, and to compel factory ownbrs to provide educational facilities 
for children in the interval. The proposal was criticised extensively on the 
ground that children might be induced by their parents or by jobbers to 
work in the mill itself between the shifts, a practice which it would be very 
difficult for inspectors to prevent ; and because it was doubted whether a 
system which involved retaining the children in the mill compound for nine 
hours, even if three of them were to be passed in the mill school, was in 
itself desirable. The Buckingham and Carnatic Mills in Madras, it may be 
noted, keep to the six-hours shift, and educate those of the children who choose 
to come to school, after the earlier and before the later shift, the whole of the 
children working in the mill being employed in two six -hour shifts. This 
voluntary system has been a success, and has attracted a large proportion of the 
children employed. But the labour in these mills is not recruited by 
contractors ; there are practically no rival mills in the neighbourhood ; the 
workers are exceptionally well controlled, and special arrangements are made for 
the comfort of the children. It is too much to hope that, where these 
conditions do not exist, the same results will be attained. 

But an indirect method, sucli as splitting the shifts, or indeed any proce- 
dure by way of amendment of the Factories Act, seems to us illogical. The first 
thing to do is to introduce compulsory education in areas where this is feasible, 
applicable to all classes of children and not merely to those employed in factories. 
Any consequential amendment of the Factories Act may then be considered. 
We note that in December 1917 can Act was passed by the Bombay Legislative 
. Council, empowering municipalities (other than that of Bombay) to declare 
the education of children between the ages of 6 and ] 1 years compulsory 
subject to certain safeguards, and to raise funds to meet the necessary expendi- 
ture. In the debate on the bill, the effect of the proposed legislation on the 
employment of children, especially in factories, was discussed ; and the conclu- 
sion reached was embodied in section 11 of the Act. This has the result of 
leaving it to be decided, in the first place by the school committee and in the 
next by the magistrate before whom a case is brought, whether the employ- 
ment of a child is of such a nature as to interfere with its efficient instruction. 
The working of the Act will doubtless show whether any further and more direcl 
form of restriction on the employment of children in factories or elsewhere is 
desirable. 

•N 

Oonditions of 238. In considering the important question of the housing of workmen, wo 

housiiig find widely different conditions prevailing in various parts of the country, 

ininstrial labonr Where factories have been established at a distance from towns, the labourers are 
in India. often housed in surrounding villages in much the same way as agricultural 

labour. In such cases employers have often found it impossible to obtain labour 
without providing accommodation. The dwellings take the form of single-storey 
lines, consisting of feingle-room units, with either a verandah or, in some cases, 
a small enclosed courtyard. Here conditions approximate to those of 
ordinary village life, except that as a rule the small garden plot owned by 
villagers in many parts of India is absent Such conditions are satisfactory, pro- 
vided that«the employers enforce a few simple rules, furnish a small sanitary 
Staff for scavenging purposes, and supervise closely the disposal of excreta and 
the supply of drinking water. 

The next stage of development, and consequently of congestion, is exemp- 
lified in cities such as Madras, Oawnpore, Nagpur and Abmedabad and in a verjjr 



Urge proportion of the industrial areas round Calcutta. Here land is far 
cheaper than in the cities of Calcutta and Bombay, and accommodation usually 
consists of single-storey huts in groups known as bustia, erected by persons 
other than the owners of the mill and rented by mill hands on fairly reasonable 
terms. In Rangoon and other parts of Burma seen by us, adult male labourers 
are accommodated free of rent in large barrack rooms, holding 10, 20 or 30 
men each. In all these cases there is less comfort of the kind to which the 
villager is accustomed, and sanitation is more difficult and requires close 
supervision, whether by the mill-owner or by the local authority. Kven here, 
the more enlightened factory owner has found it advisable to provide accommo- 
dation on an increasing scale, recognising that, though the rent which he can 
obtain null not pay him more than a trifling percentage on his outlay, the mill 
which houses its labourers best will command the pick of the labour market, 
especially in the case of such a fluid labour force as that on which the textile 
factories rely. Two of the large European factories in Cawnpore, two cotton 
mills in Bombay, and several jute mills near Calcutta have followed this policy. 

The last-mentioned are providing housing for an appreciable portion of their 
labour, either free or at a rate much below the economic rent. The accommo- 
dation is usually of the single-storey, or at the worst of the double-storey 
type, and is almost invariably in single-room units. These rooms are readily 
taken up by the labourers, who apparently find no objection to renting them 
from I heir employers. In Ahmcdabad there is a distinct movement in the same 
direction. In this class of areas there are two reasons which have encouraged 
employers to provide accommodation for their labourers. Laud is cheap 
relatively to its cost in the cities, and the mills have usually provided themselves 
in the first instance with large compounds, or, if this is not the case, no pro- 
hibitive expense is likely to bo entailed in acquiring sufficient site-room. In 
the next place, the mills are not, as a rule, so closely grou])ed together that 
labourers accommodated in buildings belonging to one mill find it easy to go 
and work in another. Thus, the employer who ineurs expenditure in housing 
his labour can be reasonably sure, in most cases, that that labour will con- 
tinue to work in his mill ; in Bombay this does not hold good, as will be seen 
later. Those employers who are sufficiently enlightened to provide housing for 
their workmen employ export advice as a rule, and are ready enough to 
consider recent ideas in regard to the design and lay-out of industrial dwellings. 

239. Great difficulty, however, is experienced in some cases in obtaining a propoeali 

clear title to the land and in coming to terms with the numerous small interests regarding hons- 
hold therein by various classes of individual owners and tenants. We have ing ot indtsstrial 
indicated the difficulties that exist and our proposals for meeting them in labour. 

Chapter XIII but, as there indicated, we would go further in the case of land 
required bona fide for the housing of labour, than in that of sites for directly 
profit-making industrial purposes. In the former case, under certain condi- 
tions, we would support compulsory acquisition, at the expense of the 
employer as a general rule, provided that it is clearly proved to the satisfaction 
of Government that the proposed area is the most suitable that can be obtained, 
having regard to any interests of importance that may be affected by acquisition. 

J)ue safeguards must, of course, be provided against the conversion of the land 
to other uses without the consent of Government, and the buildings to bo 
erected must be of a type approved by the local sanitary authorities. We 
propose also an alternative form of assistance where it is desirable to accele- 
rate unduly slow progress in housing or to avert threatened congestion. The 
land might be acquired at the cost of Government or of the local authorities 
concerned and leased by them to the employer, either at a rate wh jph will pay 
off its cost over a term of years and leave it the property of the employer, or 
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Oh ordinary long leasehold terms. The land in such cases ■will afford ample 
security for the outlay. Local authorities should also be encouraged, or, where 
necessary, created, to ensure the developnaent and lay-out of growing industrial 
areas on suitable lines, as -n'eU as to supervise sanitation. This will greatly 
assist employers, who can only exercise authority in this respect over the 
land in tlioir own i)Ossession and often experience serious trouble owing to 
the condition prevailing in adjoining areas. The outbreak of plague or 
cholera in an unregulated husti adjoining a carefully managed and laid-out 
settlement is a most serious menace to the settlement itself. Local authorities 
should also bo given power to declare that certain areas may be closed to 
industries, either generally or of particular kinds. 


Special Proposals for Bombay- 

Keoessity for 24,0. We should have considered the above recommendations, together 

special action in with those in Chapter XIII sulBcieut to moot the situation throughout India 
‘case of Bombay generally, assuming that the various local authorities follow the policy of 
City. improving sanitation and housing in congested quarters, and lake care that 

ailequate space is laid out, or, where necessary, acquired beforehand, for 
industrial areas. But in the case of Bombay the existing congestion and 
the difficulties in the way of betterment are unique in India, and, though many 
proposals have been considered for dealing with them, no really practical 
steps have so far been taken, and special measures are obviously needed. We 
propose to deal at some length with the position in this city, both for the above 
reasons, and because Bombay is only, after all, an, example of wdiat continued 
neglect may produce elsewhere, though perhaps not on such an aggravated 
scale Difficulties of a similar nature are beginning to make their appearance 
in other cities, e g.^ Calcutta and Cavvnpore, and the principles which we 
shall endeavour to lay down and the measures which we shall propose in the 
case of Bombay will serve to some extent as amplifications of our foregoing 
proposals, for adoption elsewhere it necessary. 

In our description of Bombay in Chapter II, we have given an account of 
the labouring classes, the sources from which they are recruited, and the nature 
of their cmjDloymont. We may, hoM^ever, draw attention to the fact that mill 
operatives do not by any means constitute the entire labouring population of 
Bombay. Dock and godown labourers, employes of the railways and public 
bodies, and cooly labour generally live under precisely the same conditions, 
and it would be unfair and useless to confine our discussioiT solely to the 
textile operatives. 

im flftr 241. Much has been written about the housing of the Bombay labourer, 
iwhioh labour is and, though the worst is very bad, it is necessary to point out that there has 
poused in been a good deal of exaggeration of the extent of the ovorcrowding and of the 
|Bombasr City, proportion which the buildings of the worst type bear to the total number. We 
visited a number of workmen’s dwellings, usually known as chavvls, under the 
guidance of officials, mill-o^’uers, and privatq persons interested in the im- 
provement of the conditions of the working classes. We recorded a consider- 
able body of evidence from all sources, official and otherwise. The existing 
state of affairs appears to be somewhat as follows. 

The worst type of chawl consists of a two-, three-, or four-storeyed 
building, with single-room units either placed back to back or separated by 
a narrow gulley two or three feet wide, usually traversed by an open drain. 
The rooms,* especiaiiy those on the ground fioor, are often pitch dark and 
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possess very little in the way of windows ; and even the small openings which 
exist are closed by the inhabitants in their desire to secure privacy and to avoid 
the imaginary evils of ventilation. The ground floors arc usually damp owing 
to an insufficiont plinth ; the courtyards between the buildings are most undesir- 
ably narrow and, therefore, receive insuflBoient sun and air. They arc also very 
dirty. Water arrangements are insufficient and latrine accommodation is bad, 
though the latter is being steadily improved. A most imsanitary smell hangs 
round these buildings. The rents vary according to the value of the ground, 
which lies between Rs. 6 and Rs. 30 a squa^i'e yard. The monthly rent per 
room is from Rs. 3 to Rs. 7, and the rooms themselves are usually about 
10' X 10', with a small verandah in most cases. The share of this rent paid 
by a particular individual or family is not high in proportion to wages, but 
even so, the standard of comfort is so low that the overcrowding entailed 
by taking in boarders or lodgers is readily tolerated for the sake of the contri- 
bution to the rent received from them. Villagers, it must be remembered, 
seldom pay actual house rent, and it is not natural to workers belonging 
to this class to look on such payments as a just and necessary form of 
expenditure. Owing to* the fact that, on the one hand, the original tenant 
very commonly takes in boarders or lodgers, wTiile, on the other, the wage- 
earning population are ab.seut at work for most of the day, and a large 
proportion of the inhabitants sleep out at night during the o])on season, and 
indeed only use the rooms for purposes of cooking and eating tlieir food, it is far 
from easy to obtain a true idea of the degree of overcrowding that undoubtedly 
exists. We saw a few cases of three families occupying a single room, 
and numerous indications of tlie presence of single adult lodgers in rooms 
occupied by one or two families. But it is necessary to avoid exaggeration and 
to take into account the mitigating factors indicated above, such as the 
habit, which many of the occupants have, of sleeping out of doors. Dwellers 
in chawls possess a better outfit of cooking utensils than the average village 
agriculturist, and, though their clothing is usually dirty, they have plenty 
of garments of quite reasonable quality. They also appear to have an ample 
sufficiency of food, judging by the amount tliat is thrown away. 

24i2. The chawls of the worst type do not, it would appear, constitute more 
than ten per cent, of the whole, although many of the- remainder are 
distinctly insanitary. In the better class of labourers’ chawls, especially those 
built by the Municipality and the Improvement 'Trust, conditions are of course 
diiferent. Tliore is more space between the buildings, there are more openings 
for light and ventilation, wider passages, and a more liberal provision of 
windows. Sanitary and water arrangements are generally suitable, although 
not in all cases on a sufficient scale. But it is very doubtful whether, oven 
under Municipal or Improvement Trust management, overcrowding can 
bo prevented, owing to the inveterate habit of the tenants of adding to 
their income by taking in lodgers. The verandahs, in which the members of 
the family bathe and dress, are easily overlooked from surrounding buildings, 
and, to secure privacy as well as to avoid draughts or rain, the inhabitants 
usually enclose them with matting or sacking. It has apparently proved 
impossible to prevent the tenants from disposing of rubbish by throwing it 
down from the upper floors. This practice, in spite of the efforts made to keep 
the courtyards clean, leads to the presence of a large number of flies and adds 
to the unpleasant odour which seems to prevail in most labourers’ chawls. 
We are' of opinion that the single-storey line is, as a type, superior to tb'e 
three- or four-atoreyod chawl, and have no doubt that the ideal jLo be 
aimed at is a single-storey, or at the most double-storey, building with 



Courtyards or, it possible, double-room units ; and in any case ample space 
round the buildings. That such an ideal is impossible of general fulfilment in 
the congested areas of the south and centre of the Island, wo readily admit. 
But we strongly support the conclusion reached by the Bombay Development 
Committee in 1914, that the north-east of Bombay Island and the south-east of 
the neighbouring island of Salsette should be accepted as the main future site 
for new factories and for the industrial settlements required by them and by 
existing industries. 

Location ol the 243. The distribution of existing mills on the island of Bombay is as follows. 

“dlls. There are comparatively small groups of mills in Colabst, at Sewri and Tardeo, 

with one or two mills in the neighbourhood of Mahim. But by far the 
greater number of the mills are concentrated betw'een Worli and Ohinchpokli. 
Some outlying mills, and one or two even in the more congested areas, possess 
sufficiently large compounds to permit of the erection of workmen's dwellings 
on land already in their ownership, or can find land at a reasonable price in 
their immediate vicinity. But even so, there is no practicable means of 
securing that the labourer so housed will work for the mill which has provided 
him with housing, owing to the immediate proximity of other mills, the 
capriciousness of the mill labourer, and the practice of recruiting mill hands 
through the semi-independent agency of jobbers. Striking instances of this 
were brought to our notice in the case of two mills, where only 57 per cent, 
of persons using the accommodation provided by the mills worked in those 
mills. These facts will bo found important in fixing the responsibility for the 
housing of labour. 


The Bombay 

Improvement 

Trust. 


214. Tlie Bombay Improvement Trust is the body which at present dis- 
charges the duty, so far as it devolves on the local fiuthorities, of providing 
accommodation for the poorer classes. In the course of effecting improvements 
it has dishoused about 72,000 persons, of whom 53,000 have been provided 
with accommodation, mainly by lessees of the Trust. The Trust itself has 
provided 4,630 rooms in permanent and 953 rooms in semi-permanent chawls. 
The total average population of these was 18,247. The rent varies from Rs. 3-4 
to Rs. 5 per room. The average capital cost of land and buildings per adult 
housed in permanent chawls was Rs, 286. 

The Trust, after completing the programme of road improvements laid 
down for it by the Bombay Government in 1909, is, it is stated on page 35 of its 
annual report for the year 1915-16, in a position to take up the erection of 
chawls and the improvement of slum property in now schemes of an unprofitable 
nature, provided that the aggregate loss on such schemes, as expressed in terms 
of present value, does not exceed Rs. 122 lakhs. 


Suggested 
eehemes lor 
dealing with 
congestion in 
Bombay City. 


245. Wc had before us the following schemes : — 

(1) The Improvement Trust scheme, which offers an employer the option, 
on payment of a deposit of 20 j)er cent, of the total estimated cost, of having 
land, if necessary, acquired and buildings erected for him by the Trust, on its 
standard plans. The buildings are then made over to the employer on lease 
for 28 years, the annual payments being fi.xed at a sum which, together with 
the initial deposit, is sufficient to pay interest and sinking fund charges, with 
the result that, after the end of the period, the building becomes the property 
of the employer. Though this experiment was started in 1913, only one mill 
has so far availed itself of the scheme. Under pre-war conditions the estimated 
cost was Rs. 700 a room. Under war condil-ions, this figure rose to Rs. 972 ; 
and it may boa long time before the cost of building in Bombay vetuim to 
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normal figures. Taking Es. 972 per room as a basis, with cost of manage- 
ment and maintenance and 6 per cent, on capital cost to cover interest and 
sinking fund charges, the rent would work out at Es. 7 a room. This 
figure should be reduced by the amount of sinking fund charges, which 
come to 2 per cent.; but even so, the resulting rent is a high one, and will 
probably beopaid only at the cost of overcrowding. The general inability 
of the mill-owner to make certain of his building being occupied by his own 
mill hands only, and the liigh cost of construction, involving high rents, 
probably, account for the fact that the proposals have so far failed to prove 
attractive. 

The scheme is, in our opinion, good so far as it goes, but does not seem 
likely ttf afford a solution ot the problem without other measures of a wider 
scope, which we shall propose below. The Improvement Trust scheme might, 
we think, be continued pm passM with these. 

(2) Another proposal was put forward on the following lines. The land 
should |)e acquired at the cost of Government in suitable areas adjacent to the 
different grohps of mills. The buildings should be erected by the Improve- 
ment Trust, and should acommodato all the single adults and (eventually) two- 
thirds of the families employed. The buildings for the former class sbould be 
let at an economic rent to chawl-keepers, under the joint supervision of the 
Municipality and the Improvement Trust ; the others to the families direct, the 
mill-owners contributing Ke. 1 per month per room towards the rent. Eocrea- 
tion grounds, schools, crdchos and dispensaries should be erected by the Muni- 
cipality in the neighbourhood of these tenements. 

This scheme has the merits of recognising the responsibility of employers 
and the difficulty of inducing operatives to pay an economic rent under the 
conditions now existing in Bombay. Bui the basis on which the co-operation 
of employers is to bo obtained seems to us too narrow to obtain the desired 
ends. 


240. The question whether employers should or should not be compelled in- The case lor and 
dividually to house their own labour has arisen in an acute form in Jlombay ; against compnl- 
and we have, therefore, entered into a somewhat prolonged discussion of the 
relevant factors. The Bombay Development Committee in tlieir report proposed 
that ‘ mill-owners ' should be compelled to take advantage of the Iuii)roveraout 
Trust sohome, though their assertion of the principle that employ ds should be 
housed close to the factory or within easy reach of it, would make it appear 
that they contemplated the erection of the undesirable three- and four-storeyed 
chawls. As against the principle of individual compulsion, there is, first, the 
fact that, so far as wo have boon able to discover, in no country have 
employers been compelled by law to house their labour. In reply to this 
it is urged that Indian labour is weak and unorganised, and bad bousing condi- 
tions in a tropical country are more harmful than in temperate climates. But 
Indian industrialists, in spite of the large profits which they have in many 
cases been enabled to earn under war conditions, are in a less strong position 
than their western competitors, both in respect of accumulated resources and 
finanoial facilities, and owing to the lack of traditional skill among their opera- 
tives and to the absence of a competent supervising class. To impose on 
individual concerns what must in many csises be a heavy financial handicap, 
would he undesirable and unjust. This burden would fall very unevenly on 
different mills, according to the financial position of each concern and the cost 
at, which land for housing would^^be available in each case. There is the added 
objection that, in Bombay at any rate, where the case for compulsion is the 
Ptrongest, it vfould be impossible, as ?ilreadv pointed out, for employers, if 
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compelled to assume responsibility for bousing their labour, to ensure, 
without an impracticable degree of interference, that the accommodation so 
provided is used only by their own employes. It would be manifestly unjust 
to employers to compel thorn to build houses for their labour, unless that 
labour was equally bound to occupy them. Again, it would be most unfair 
to limit compulsion solely to mill-owners, while not enforcing a similar 
obligation on the employers of other classes of labour, and a difficulty would 
be found in applying it to smaller employers, or in deciding where the line 
should bo drawn. Finally, there are objections, from the labourer’s own point 
of view, to the creation of a general system of landlord-employers, which 
would tend to keep labour too dependent on the latter. This position cannot 
always be avoided, but it should not be the object of our policy. Though, as 
we have stated, we are opposed to the principle of enforcing responsibility on 
employers by compelling private industrial concerns to house their own 
labour, wo fully recognise this responsibility, and shall propose maans for 
effecting its enforcement collectively, and with a consequent lightening of 
the burden by distributing it over a wide basis. , 

24)7- W 0 have recently seen proposals of the Bihar and Orissa Government 
for compelling coal-mine owners to bouse their own labour. But bore cir- 
cumstances are very different. The population of a coal field is not an adminis- 
trative unit like that of a large city, with a diversity of livelihoods but a 
common interest in the success and prosperity of all of thorn. Tlie entire income 
of the coal fields is derived from the coal and, therefore, from the coal-raising 
concerns. The income-earning power and prosperity of Bombay, on tho 
other hand, arc by no means entirely dependent on industries. The Munici- 
pality of Bombay is a body which represents, and can reach with its taxation 
all classes of the community ; and it has a ■well-established entity of its own. 
Where, as in the coal fields, such an organisation does not exist, it may be 
necessary to throw on individual owners the responsibility for housing their 
labour, a responsibility which, owing to the natural conditions of mining, is 
usually accepted by OAvners in actual practice. We think, therefore, that 
proposals regarding a coal field are scarcely a precedent for the imposition on 
individual employers of the duty of compulsory housing in a big city. 

Besponsibility 248. Before putting forward our suggestions as to the lines on which the 

for the financing present state of industrial housing may be improved iu Bombay, we think it 
oil industrial necessary, in view of the suggestions for Government assistance that have been 
dwellings in put forward, to discuss briefly the degree of responsibility attaching to the 

Bombay. various public authorities that may conceivably be called upon to contribute. 

We would, in the first place, point out that, though tho economic area which 
exports through Bombay is interested in having a good market for its raw pro- 
ducts, especially cotton, and in the existence of adequate facilities for their 
transport by land and sea, it is not concerned with thfe question whether the 
raw product is manufactured in Bombay city or elsewhere. Indeed, it may be 
argued that, from this point of view, the general interest of the area concerned 
will be best served by the encouragement of tho existing tendency to establish 
mills in various localities up country, such as Ahmedabad, Sholapur, and Indore. 
On the other hand, the city of Bombay is directly interested in the question of 
housing its operatives. We consider, therefore, that the largest share in the cost 
must necessarily fall on the city of Bombay, as represented by its Municipality 
and Improvement Trust, but we think that the importance of Bombay, both as 
a city and as a port, warrants some measure of assistance from the Local 
Government. The co-operation of employers is also necessary, and we shall 
indicate below the manner in wliich we think it should be secured. 
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249. In framing our proposals dealing with the housing question in Bom- Ssorat- 
bay, we have to keep in mind two points of view ; firstly, the avoidance of mendationi 
future congestion, and secondly, the amelioration of the existing state of affairs. W8**dhi* 
On the first point, wo generally support the recommendation of tha Bombay SMtion in 
Development Committee. We consider that no industrial concerns should be 
started in the future, except in the north-east of the island of Bombay or in 
south-eastern Salsette, without the sanction of the Municipality, which should 
be withheld in cases w'here the location of the proposed industry is likely to 
produce congestion or is otherwise unsuitable ; and that an adequate scheme 
of drainage and water supply should be put in hand to prepare the areas set 
aside for development, not only for industries but for Industrial housing. 

Any industry which may start in the northern area will probably have to provide 
its own housing ; and the requisite powers, including the power to determine 
whether or not a certain class of industry may be admitted to certain sites, 
should be taken by the local authorities, to ensure the development 
of the settlement on proper lines and to prevent the formation of slums or 
insanitary hustis. 


250. Bombay is peculiarly unfortunate' in having the main workshops of 
two large railways situated actually in the ci(y, a state of affairs which exists in 
no other large town in India, and certainly should not bo allowed to continue 
in Bombay any longer than can be helped, or be repeated elsewhere. The rail- 
way companies should, therefore, be induced, as much in their own interests as 
in those of the general public of Bombay, to locate their new shops, tbo building 
of which cannot 1)0 long delayed, at a reasonable distance from the city, even 
further afield than the industrial area proposed above, if possible ; and should 
provide housing for their labour w No railway, Government department, 

or public body should depend for the housing of its labour on notoriously 
congested areas, whether in Bombay or elsewhere, TTousing of a .suitable tyjJe 
should he provided, and, u here practicable, in the northern industrial area. 
Improved moans of communication, including the electrification of suburban 
railways and the extension of the tramway system, will in any case he required ; 
and these will help to induce an increasing proportion of the working population 
to seek accommodation in the now industrial suburb. 


251. With regard to industries already located in the city, the existing 
position must be accepted as a basis, but the conditions can and should be con- 
siderably improved. A definite standard for industrial dwellings should bo deter- 
mined, and a programme of building worked out and taken up at the expense 
of the local authorities, who should then manage the buildings. If the 
existing resources of these bodies, together with such assistance as the Local 
Government may he able to spare, are not sufficient for this purpose, then 
further taxation should be imposed in such a way as to fall mainly on the 
employers, whose co-operation may most suitably be obtained in this form. 
Due account should he taken in this event of cases where employers have 
already made adequate arragements for the housing of their labour. 

We recognise that the outlay involved will be very heavy ; but though we 
think it inadvisable to attempt any estimate, we do not consider that the cost 
will reach an impossible figure. The delay, which has already been allowed to 
oooui', haa greatly increased the estimate which would have sufficed a few years 
ago, and it seems fairly certain that further hesitation will make matters a great 
de{d worse, ^or every reason, therefore, action should be taken at once. 
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General Measnres. 

iMimr bMtf. 262. We have received evidence in one or two provinces on the subject of 
factory hours. It was generally agreed that mill bands loiter away much of 
the lime during which they arc nominally at work, one or two prominent 
factory owners stating that Iho operatives did not actually work for more 
than 8 hours out of the 12 at present permitted by the factory law. Some 
witnesses said that, if the hours were reduced, workmen would still waste so 
much time as seriously to reduce the present rate of production. Others seemed 
to favour a ten-hour day, liat were afraid that it would lead, temporarily at 
any rate, to some reduction of output, which might handicap Indian mills as 
against foreign competitors. The present factory hours were laid down after 
prolonged consideration and after an enquiry by a Commission, appointed for 
the special purpose of examining the conditions under which factory labour 
worked and of devising suitable legislation. We are, therefore, hardly in a 
position to make any definite recommendation regarding the hours of employ- 
ment, a question which requires far more detailed consideration than we have 
been able to give to it, but deserves, wo think, further examination. In 
other countries it has been found that a reduction of the number of hours spent 
inside the factory has been possible, consistently with the employment of the 
machinery for a longer time by means of the shift system, and that shorter 
factory hours have exercised an important effect in the direction of improving 
the standard of living of factory hands, and have helped in diminishing the 
congestion of labourers’ dwellings, by giving time for employds to come in from 
areas situated at a little distance from their work. But further enquiry is 
necessary to ascertain how far such measures are possible in India ; and we 
recognise that, in any case, until the workers have learned how to use a longer 
period of leisure more advantageously, such a concession may not be an 
uumixed benefit. 

improTement of 263. We desire to draw special attention to a note (Appendix L) prepared 

paUichealfii. by the Sanitary "Commissioner with the Government of India on the efiect which 
the improvement of public health may have on industrial development. He has, 
in our opinion, given good reasons for a belief that, with a proper organisation 
for the care of public health, the efiBciency of our labour force, especially in the 
case of organised industries, could be definitely and substantially increased. His 
note, we think, also gives ground for belief tliat the conditions under which 
industrial labour lives in India can be made far more healthy and, therefore, 
more attractive. The fact that wm received so little direct evidence on this 
important subject is a striking testimony to the general ignorance of the serious 
effect which various forms of preventible disease exert on the efficiency of 
Indian labour. The question of public health is, we fully recognise, one on 
which much can be said from a far wider point of view than from the purely 
economic aspect in which w'C are now regarding it. But we think that the 
presentment of the case for action will be not the less forcible, if we confine 
ourselves to the severely practical problem of the loss from preventible disease 
to employers and employed. 

It is clear that the improvement of the health of industrial workers 
cannot be discussed separately from the question of public health generally, if 
only for the reason that a large proportion of Indian industrial labour moves 
periodically from village to city and back again. The Sanitary Commissioner’s 
. note indicates clearly the linos on which the requisite organiwtion for the 
care of public health must be formed. The existing evils arc i^idespread 
^nd can only be dealt with by an equajly widespread organisation. Into the 
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details ofkSaoh a scheme we cannot enter in this report ; we have made certain 
specific suggestions to meet individual defects; but we feel it necessary to 
point out here that we believe the effect of preventible disease on industrial 
labour to be very great, while the establishment of a satisfactory organisation 
to combat it is bound to have appreciable results, and may lead to benefits 
beyond anything which, we can at present estimate. 

264. Measures for the welfare of operatives in India fall under the heads of General Wfliiit 
co-operation, the provision of open spaces and other facilities for recreation, woric. 
medical attendance, and instruction by various methods and in various subjects. 

Steps in those directions are being taken by Government departments, by the 
more enlightened mill-owners, and by private associations like the Servants 
of India Society and the Social Service League. The necessity of providing 
open spaces for recreation is generally recognised ; medical facilities, when on 
the right lines, are freely resorted to by the labouring classes, and we would 
emphasise the urgency for a further extension of these. Co-operative work 
among labourers and ospocially among mill hands presents serious difficulties 
owing to the fluctuating nature of the population and to the lack of a common 
interest. But their indebtedness and the extent to which they arc exploited 
by the shop-keepers from whom they buy their daily supplies furnish a very 
strong case for a special effort. Employers may give most valuable aid in all 
these directions ; and, in particular, by starting benefit and provident funds 
and by the provision of compensation for injuries, etc., received by their em- 
ployes, a measure which, though already taken by a few public-spirited 
industrialists, should be much more generally followed. The encourngement 
of sports and athletics will improve the health of operatives and increase their 
interest in life. Einally, there are many subjects on which the urban working 
classes require instruction. The rules of health, diet, and sanitation ; the care 
of children ; the evils of intemperance ; all these are matters which require 
to bo constantly pressed on the attention of operatives. The latter question is* 
in particular, one that affects the standard of comfort and the efficiency of 
labour very deeply, and wo feel it necessary to point out the temptations that the 
existing facilities for liquor drinking put in the way of the ^fbrkmen, and 
the necessity of removing the liquor shops as far as possible from the 
neighbourhood of mills and factories, and of providing alternative attractions 
in the form of places for the sale of temperance beverages. Libraries and read- 
ing rooms will afford means of instruction, as well as of amusement, and the 
same may be said of cinema displays. Street or indoor lecturing is also often a 
useful method of imparting knowledge or awakening interest. Employers 
might give oqpasional opportunities for moral and religious instruction, especially 
where they have provided accommodation for workers in large settlements. It 
must be recognised, however, that official organisations, as at present consti- 
tuted, are ill suited for work of this sort, and nothing really substantial or 
satisfactory can be accomplished without the disinterested labours of private 
individuals and associations, which, with one or two brilliant exceptions, have, 
so far, been sadly lacking. Government and local bodies as well as employers, 
however, can and should assist such efforts, both financially and in other 
ways ; but the direct participation of official agency in social welfare work 
must wait until the civic sense has become more fully developed, and wo 
therefore think it out of the place to make definite suggestions. 


A 
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CHxlPTER XVII. 

COTTAGE INDUSTRIES. 

256. Ono of the most striking features of Indian industrial life is the PKsent poittlon 
vitality of the old domestic industries, and in a previous chapter we have briefly ^ 
indicated the reasons for their survival in the face of factory competition, both 
Indian and foreign. The instances to the contrary, however, are instructive. 

The spinning of cotton by hand has entirely disappeared. In the towns, the 
work ot paddy pounding, wheat grinding and other laborious homo industries is 
being more and more performed by power-driven mills, and for social and 
economic reasons no one will regret the change. The relief of women from 
these household burdens is a step in advance, and leaves them leisure 
which they may in the future devote either to more cultured domestic occupa- 
tions or to more productive work. The part played by women in cottage 
industries in India includes only the loss skilled operations, except in Assam and 
Burma ; in these provinces tliey carry on the whole business of weaving, and 
in Burma they also take an important share in other skilled manufactures. 

Apart from the beneficent changes brought about by the cotton mill, the 
rice mill and the flour mill, modern industrial enterprise has left India in 
substantial possession of its cottage industries. The imports from abroad and the 
products of Indian factories have been absorbed by the largely increased demands 
of the country. Nevertheless, it must bo admitted that the condition of village 
artisans is far from satisfactory and that they are, in earning capacity at any 
rate, in an inferior position to the employes in organised factories. It must 
be assumed that cottage industries have survived because they are so far 
adapted to their environment. The artisans produce commodities which are in 
demand and so far have not been displaced by factory-made goods, and they 
work under conditions which they prefer to factory life. It must not bo 
imagined, however, that the artisan of to-day is wholly uninfluenced by the 
industrial changes of the past century. His methods remain the same, 'but in 
some instances he works with superior raw materials and in others with better 
tools. The weaver has taken to mill yarn, the dyer to synthetic dyes, the brass 
and copper smith to sheet metal, the blacksmith to iron rolled in convenient 
sections, in each case with advantage to himself from the lessened cost of 
production, which has greatly extended his market. In some districts in lower 
Bengal, the weavers use the fly-shuttle slay extensively ; and they have 
recently adopted it in large numbers in the coast districts of the Madras 
Presidency, while it is also gradually coming into use elsewhere. The tailors 
inVariably employ sewing machines, an4 town artisans readily take to improved 
tools of European or American manufacture. 

A general review of the evidence tendered to us, supplemented by numerous 
inspections in the towns and villages that we have visited, confirms us in the 
conclusion that cottage industries are a very important feature in the industrial 
life of India ; that they are by no means so primitive as they are usually 
depicted j and that there is no real ground for belief that they are generally in 
a decadent condition. We have been unable to obtain accurate statistics 
regarding the actual number of workers in the various cottage industries, but 
in every town they still form a large percentage of the population, and they arc 
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io tie found in almost every village, so that their numbers are still vastly largei* 
than those of the operatives employed in organised industries. 

266. Of these ootta^ industries, the most important is hand-loom weaving. 
It is believed that between two and three million hand looms are at work' in 
India, and their annual gross earnings must amount to something like fifty 
crores of rupees. Hand spinning lias entirely died out ; accurate statistics arc 
available for the production of yarn, the output of cloth in Indian mills and 
weaving sheds, and the imports of yam into India ; and it is thus possible to 
ascertain how much yarn is absorbed in the hand-loom industry. Calculations 
have been made which show considerable fluctuations from year to year, but, on 
the whole, a tendency to an increased rather than to a diminisliod consumption. 
There is some reason to believe that weaving from coarse yarn is declining, 
while the medium and fine weavers are chiefly responsible for the increase. 

The subject has been dealt with in a separate note (Appendix I), based on 
the census figures and the returns of production and of sea-borne trade. In 
connection with this note, we desire to draw attention to the unsatisfactory 
moans provided by the ordinary census for the collection of useful occupational 
statistics, and to suggest the adoption of special enquiries for this object, which 
is' at least as important as the ethnological discussions that have hitherto 
figured so largely in census reports. 

257. Next to hand-loom weaving, metal working is the most important 
cottage industry ; but there are no means of ascertaining accurately the numbers 
employed. The goldsmiths are flourishing ; the brass and copper workers have 
undoubtedly felt the competition of imported enamelled iron ware, glass and 
crockery; but the greater purchasing powers of the people have enabled them 
to absorb these domestic novelties and to substitute brass and copper vessels for 
village pottery. 

258. Sericulture based on tho mulberry tree or shrub is an important cottage 
industry in certain districts of Bengal and in Mysore. It also flourishes under 
State control in Kashmir and Jammu. Other forms of sericulture, dependent 
on the eri, tasar and muga silkworms, are widespread in Assam, Chota Nagpur 
and parts of the Central Provinces. Mr. H. Maxwell Lefroy has submitted to 
ihe Government of India a very detailed report on the silk industry, which we 
discuss in Appendix* G, Disease among the worms seems to bo the silk 
grower’s principal difficulty. The indigenous methods of silk reeling axe crude, 
and there is a case for the establishment of central factories to deal with cocoons. 
Indian silk weavers largely use imported silk, while tho Indian silk is exported 
from the country for the manufacture of velvets and silk hats. The local silk 
is full of knots and loose ends, and is of very unequal strength. Consequently, 
it gives the weaver much trouble to prepare it for the loom, and he prefers the 
more even re-reeled silk imported from China. 

269. The indigenous dye industry lias felt probably more than any other 
the effects of modern technical progress. When colouring matter was derived 
chiefly from vegetable sources, the processes were len^y and laborious and the 
results uncertain ; the use of imported synthetic dyes greatly shortened and 
simplified the operation and gave more certain results, thus enormously reducing 
the cost. IVfany dyers bad, perforce, to seek other means of livelihood, and 
the attempts made since the war to replace the synthetic dyes have established 
the fact that vegetable dye stuffs are, and always must be, incapable of meeting 
the demands pf the industry on its present scale, both as to quality and 
quantity. Further, the change in taste brought about by the brighter synthetic 
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dyes renders it difficult to find a market for the thinner and duller, though 
perhaps more pleasing, colours of vegetable origin. 


260. The cottage industries of India are many ; some of them are peculiar Soggwrted 
to the country ; but the great majority are to be found in some form or other Jj^*^^*^**® 
all over the world. It is needless to emphasise the artisans’ conservatism, lack present porifion. 
of ambition and present inability to appreciate a higher standard of living. 

They are very ignorant, and obviously the first step towards their improvement 
is to educate them. In most cottage industries the children can be employed at 
an early age, and it often falls to the woman to take a f'ill share of the work. 

The care of children is, therefore, apt to be neglected, and they are put to work 
much too soon with the view of adding to ttie family earnings. Every gradation 
of skill and craftsmanship is found in these cottage industries, and, where a 
higher standard of comfort exists, the necessity for some education is recognised.' 

Various efforts have been made to improve the condition of the artisans, but 
they have been feebly conceived and ill carried out. The Mission industrial 
schools deal almost entirely with Christians, and those started by District Boards, 
Municipalities or private agencies hardly show that the very difBcult problem 
has been seriously considered. Pupils arc attracted by scholarships ; the 
training is generally no better than could be obtained in the bazaar, and the 
bulk of the pupils belong to miscellaneous castes and certainly are not children 
of artisans. 


Our enquiries force us to the conclusion that the crying need of industrial 
India at the present time is the provision of much greater facilities for the 
education of the artisan population. Apart from such general measures as 
Government may find it possible to introduce in the near future, we have 
recommended the establishment of an efficient system of industrial education 
in special industrial schools under the control of Departments of Industries. 

In modern industrial countries, such as Groat Britain, the old system of 
apprenticeship to master workmen has almost died out ; but its decay occurred 
long after the practical extinction of cottage industries, and it was replaced by a 
widely extended system of evening classes in polytechnic and municipal 
technical schools. The conditions here are altogether different. The industrial 
school in India has achieved little in the past, yet it seems capable of being 
rendered an efficient means of educating the workers in cottage industries in 
the future. But no matter what steps are taken to improve the instruction 
given in the schools, the results will be negligible, unless the pupils can be 
induced to go through the whole course, so that their training is complete when 
they leave. The cheapness of living in India is a powerful weapon in inter- 
national competition ; but it is of little avail if the labour is inefficient and 
unorganised. There is no likelihood of cottage industries becoming extinct ; but 
improvement in the condition of the workers is not probable, unless better tools 
and plant are employed and an intelligent subdivision of industrial processes 
introduced. There is a tendency, which will probably be accentuated, to 
organise small factories, and this should be encouraged. Such a result is, 
however, mord likely to arise from individual capitalist effort than from any- 
thing like co-operation among the artisans. 


261. The fact that the individual artisan can make a living under the Training of 
cottage system has attracted the attention of the educated classes in recent years, master 
They have observed that -there was room for great improvements in methods 
and scope for the employment of capital. Accordingly, numerous attempts 
have been made ^o-start small factories, into which it was intended that the 
artisans should be drawn. In only a few cases has success been achieved, and 
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tten, as a rule, by men who had acquired a practical working knowledge of the 
trade in question j but this fact.is sufficient encouragement to warrant further 
efforts in this direction. In each industrial school provision should, therefore, be 
made for the instruction of a small number of pupils of a higher class witih better 
educational attainments and with prospects of being able to command sufficient 
capital to start eventually in the trade themselves. In the case of weaving , 
something in this direction is being done at the Government Weaving Institute 
at Serampore, where a considerable number of fairly well educated young men 
are undergoing a course of instruction, which is intended to fit them ultimately 
to become master weavers. The scheme, however, fails to produce satisfactory 
results, owing to the absence of opportunities to acquire practical experience 
in the control of workmen and in the management of a commercial business. 
There are no hand-loom- factories or village associations, in which such training 
might be obtained, and it is necessary to arrange for a few small under- 
takings on these lines, if possible under private control, with assistance from 
Government in whatever form proves most suitable, to serve as demonstra- 
tions of work under commercial methods. Failing private enterprise, a purely 
commercial section should bo attached to the larger weaving schools, with the 
avowed object of supplying the training, other than purely technical, which 
a master weaver must possess before he can hope to start in business for 
himself. 

We have dealt specially with weaving because of its intrinsic importance. 
As we have pointed out in Chapter X, however, there are essential differences 
between weaving and crafts such as, for instance, metal working and 
carpentry. For these, instruction is needed rather than commercial organi- 
sations or the training of master craftsmen. 

262. We think that attention should also he concentrated on helping the 
individual workman to escape from the clutches of . the money-lender and to 
obtain credit on easy terms. We make certain suggestions to this end in the 
following chapter, but, in cases which cannot be reached by the organisation 
for co-operative credit. Directors of Industries may well be empowered to grant 
small loans and to supply tools and plant on the hire-purchase system. The 
difficulties experienced in dealing with this class of worker are well known, and 
the power to grant such loans must he exercised cautiously ; but, while the 
terms on which they are to be recovered should be easy, the margin 
between the cost of providing the money and the rate at which it is lent 
should be sufficient to render the business profitable, as the ultimate aim 
should be to. hand over such transactions to co-operative societies or other 
agencies. 

263. In former times the art crafts of India reached a high degree of per- 
fection under the patronage of the rulers of the country. As cottage industries, 
these arts and crafts are still carried on, and the skill and tradition of each are 
handed down from generation to generation. But the disappearance of the 
personal relations between worker and patron has had a disastrous .effect. It has 
deprived the former of his main incentive to excel, and ha.s placed him entirely 
in the hands of the dealer, who does not require articles which appeal to 
cultured taste, but merely such as will find a ready sale. There are schools of 
art in Calcutta, Bombay, Madras, Lucknow and Lahore, but the effect of 
these on the workers is limited. The Victoria Jubilee Technical Institute in 
Madras, with funds contributed partly by the public and partly by Government, 
lias a show room devoted to the display of the arts and crafts of the Presidency. 
Most of the articles are purchased from the people who made them, and they 
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are all for sale. Only approved exhibits are accepted, and, as quality rather 
than cheapness is the aim, the Institute is gradually inducing the craftsmen to 
return to the higher standard of work formerly in vogue, but no longer possible 
if their only means of disposing of their productions is to sell them to the art 
curio dealer, who purchases them by the dozen at the lowest rate he can get 
the workers to accept. • We saw a similar institute at Bangalore, and the 
Director of Industries in the United Provinces has opened a sale room in 
Cawnpore on somewhat the same lines, though this latter institution is not 
confined to the sale of artistic productions. These depdts offer promising 
prospects, but their weak point at present is their lack of a suflSoiently aggressive 
policy. There is no one to instruct the craftsman, to criticise his work and to 
supply him with new ideas and designs. The men remain isolated injthoir 
villages ; and, though there is a permanent display of their productions, there is 
no attempt, except in Rangoon, where there is, however, no school of art, and 
in Lahore, to hold periodical exhibitions, where crafismim may he brought 
together to compare their work with that of others. Most important of all, 
the business side is neglected, and the depots depend almost entirely upon casual 
visitors for the disposal of their exhibits. No use is made of the ordinary 
business methods by which sales are effected. There is practically no 
advertising, and no attempt is made to place the art productions of the country on 
foreign markets. A bolder policy and more vigorous management should be 
adopted, and the show rooms and dep6ts should be more closely associated Avith 
the provincial art officers, whose influence over the craftsmen will be greatly 
strengthened, when the latter find that there is a ready sale for work produced 
under expert artistic supervision. Wo have given reasons in our remarks on 
the cottage industries of Burma (Chapter II), which seem to sliow that the 
field for action is specially promising in that province. 

264. An essential feature, in fact, of any attempt to developc cottage The proflBion ol 
industries in India must be the opening up of new markets for the goods markets for 
produced. Many of these industries have survived because of their ability to 
satisfy the strongly marked local demands for special designs. But where inSmif-fn n 
productions go far afield, it is through the agency of middlemen and merchants, 
who, however, have so far shown little enterpiise or originality in the necessary 
directions which we have indicated above. We need only mention the toy 
industry of Germany, the straw-plaiting work of Luton, and the many cottage 
industries of Japan, as examples of what can be done when enterprise and 
organisation take in hand the marketing of goods. This really pressing problem 
confronts any one who would try to put the cottage industries of India on a 
better footing. Where a greater demand for their products has been created, 
the artisans have almost invariably sought on their own initiative to improve 
their means of production, but it requires capital to establish new markets, and 
in a subsequent chapter wo make specific suggestions for dealing with this 
problem. 

Not a little of the industrial success of modern Japan is due to the attention 
that has been paid, not only to the education and technical training of cottage 
workers, but to the building up of business organisations, which take over the 
products of their industry and dispose of them all over the world. The little 
that has been done in India in this direction is full of promise ; but it is almost 
entirely for internal trade. From the great centres of indigenous weaving and 
metal work, goods are sent far and wide, but usually only throughout India. 

The staple products of Benares, Aligarh, Moradabad and Madura, to mention 
but a few of the larger towns where these industries flourish, are found in most 
parts of the country, but little or no attempt is made to eater for foreign 



xnlirketB. The nature of their demand, actual or potentialf is unknown, and 
there is no one to direct attention to thdr possibilities. It is true that in the 
south of India there is a oonraderahle export trade in what are known as Madras 
handkerchiefs and Singapore lungut both products of hand*loom wearing 
and both specialities which find no sale in India. But Indian merchants have 
undoubtedly neglected the potentialities of cottage iddustries, and have done 
nothing to encourage the workers to produce goods of a class which would find 
a ready market outside the country. The Swadeshi Stores in Bombay are a 
good exai^ple of an active and successful agencgr for the internal distribution of 
the manufactures of cottage and other Indian industries, and they have been 
evidently of great a8>istance to a number of cottage industries, by making 
known to dwellers in large cities like Bombay and Poona what other parts of 
the country are producing. If the Departments of Industries work in co- 
operation with a business institution of this sort, they will find it a ready 
means of introducing the products of both existing and improved cottage 
industries to extensive markets, while it will in turn derive benefit from the 
information which the Departments can place at its disposal. 
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OHAPTBE xvni. 

OO-OPXBATION FOB SMALL AND OOTTAOX INDUSTBIX8. 

265. Certain difficulties besetting cottage industries resemble problems FiMent vosliian 
which, in the case of agriculture, are being solved gradually by co-operation. 

Co-operative bodies fol the distribution of seed have had a striking success on a to oottan 
very extended scale. In some cases, societies for the sale of agricultural isduiriet. 
products, such as the grar-selling societies iu the Deccan, have also done well. 

One or two have been started to work cane-orushing and ^«r-making plant in 
Mysore, and in several provinces others have taken up the sale of agricultural 
implements. In the field of industrial co-operation, credit societies seem to 
have attained the largest degree of success, especially among small urban artisans 
who live and work in communities, and in particular among weavers. The 
funds advanced are mainly used for the purchase of raw materials and imple- 
ments, or to finance the sale of finished products. In addition to these, there 
are also a few societies which deal solely with production or distribution or a 
combination of these. The scale on which co-operative credit societies are at 
present working is very small, when compared with the vast field for their 
services offered by the millions of small agriculturists and village artisans in 
India ; but they have been at work sufficiently long to enable certain conclu- 
sions to be drawn regarding their possibilities. 

- The following principles seem to be of general application in the case of 
all co-operative bodies, agricultural or industrial, that deal with purchase* 
production or distribution. 

266. In the first place, before any such movement can be organised, the 
ground must usually be prepared by the educative influence of co-operative 
credit, the simplest and most readily accepted form of co-operation in this 
country. In the next place, the central banks, the secondary co-operative 
bodies which are the main financing agents, look with considerable and quite 
justifiable doubt, on societies of a new type, until their soundness has been 
thoroughly established by success, and, not least so, on industrial societies the 
members of which cannot offer landed security. Again, in many cases, 

B8{ ecialiy in those which require some degree of technical skill or knowledge on 
the part of the agents employed, or need a more widespread organisation than a 
single credit society can offer, it is better to work through co-operative bodies 
founded ad hoc, or unions, as they are often called, than to entanglb ordinary 
primary societies in responsibility for work which is not understood sufficiently 
by many of their members and makes too large a demand on the capacity of the 
societies. It would, for instance, be undesirable to saddle a small credit society, 
of which perhaps only half of the members grow cane, with the task of financing 
and locking after a cane-crushing and ^«r-making plant. Mutual acquaintance 
and trust are necessary assets in the case of a primary credit society ; but a 
primary weavers’ society small enough to fulfil these conditions would not, in 
most oases, be strong enough to finance the sale of its output. 

"Where the products of an industry have a ready sale at a'more or less fixed 
lirioe, co-operative societies fo{ credit or purchase are not difiScult to work, 
but the advantages of oo«*operaiive sale in such cases axe as a rule not 
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very great. But where the market depends on casual purchase, or is a 
fluctuating or seasonal one, most of the workers are so largely in the hands of 
the money-lenders, who take these risks and charge very high rates for doing 
so, that it is not easy to help them, unless an organisation can be set on foot 
large enough from the very beginning to finance stocks and arrange sales* 
Success is more likely to be achieved with readily marketable articles, and 
the more difficult cases may be taken up, when experience has been gained with 
the easier ones. 

Urban artisans who work individually, such as smiths, carpenters and, in 
many oases, metal and leather workers, do not readily combine in co-operative 
organisations with unlimited liability ; and without thi?,"^ their assets are not 
sufficient to command much credit. A Registrar of experience expressed the 
opinion that the most hopeful method of helping men of this sort might prove 
to be through urban banks of the Schultze-Delitsoli type, which, though their 
aims are co-operative, do not work on the principle of unlimited liability, and 
lend to individuals on the security of two other names. 

267, The main difficulty in the organisation of industrial societies for any 
purpose which involves dealings on a large scale — the sale of piece-goods for 
instance — lies in the absence of persons of intelligence and standing acquainted 
with the business, whose interests are yet not necessarily opposed to the success 
of the scheme. The cloth merchant is directly interested in maintaining the 
weaver in his present state of bondage, while few educated persons have 
sufficient knowledge of the business and sufficient public (5pirit to be able to 
organise it with success. There are, in the case of agricultural societies 
whether for credit or distribution, a fair number of public-spirited landholders, 
with interests diverging but little from those of their tenants, who have 
sufficient acquaintance with agriculture to manage the distribution of seed or 
manure. The need for unofficial and properly qualified workers in this field is 
very great, and it has been suggested in the preceding chapter that until the 
deficiency can be met, the most promising policy, at any rate among domestic 
workers in towns, is either to introduce the small entrepreneur who would 
oi^nise production by putting out work for partial manufacture in the 
workman’s home and completing it in a small factory ; or simply to bring 
together isolated workers into such a factory and pay them better wages 
than they can earn themselves under present conditions. Such schemes, if 
successful, would no doubt add greatly to the efficiency of production, though 
they would lower to some extent the status of the workers, and expose them 
to the risk of exploitation. 

268. In view of the importance of improving the position of the cottage 

worker where he is handicapped, as at present, by the want of a free sale for 
his goods, it is justifiable to incur some risk in experimental efforts. A case or 
two might be selected, which careful previous investigation had shown to be 
free from special difficulties, and attempts made to build up an organisation for 
the sale of the manufactured products. Such attempts have already yidded 
promising results in the case of the Bengal Home Industries Association, which 
is a private effort, and in the Gtovernment dep6t at Oawnpore. But smalls and 
perhaps specialised agencies are also required for the local collection of articles, 
which can then be supplied regularly to central institutions or large shops. 
Such local institutions might be started with Government assirt^ce 
oo&tlx>l in the first instance, and afterwards converted into oo-operative 
unlohB. In View of the success which has, in some cases, albtended the sale by 
GoTerammit of goods prepared by weavers employed as a famine*reliel 
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measure, such a venture ought not in any case to involve serious loss. A 
scheme of this kind would appear particularly likely to succeed in Burma. 

In agricultural or industrial societies, the object of which is the purchase 
and employment for the common advantage of comparatively costly machinery 
or plant, it seems necessary, until the confidence of central banks is gained, to 
give direct assistance in fhe form of taham loans on the joint and several 
liability of the members, who should ordinarily be able to oft'er landed security. 

This proposal, which is merely an extension of the principle of land improve* 
ment loans, has been explained in greater detail in Chapter XX. 

269. One of the duties of the Director of Industries should be to initiate liUiiottons ol 
industrial societies, especially in cases where fresh ground is being broken, and 
to afford assistance to them in technical and commercial matters after they 
have been started. Opinions differ as to how far the supervision of purchase 
and sale should be considered within his scope. The Director of Industries can 
obviously have no part in the administration of the statutory provisions 
applicable to co-operative societies. But he should bo j^esponsible for advising 
the societies on matters involving technical detail, on the provision of new 
markets for products, and on the commercial aspect of proposed schemes. 

Whether and how he should deal tvith agricultural societies organised for the 
employment of machinery, such as cane-crushing power plant, must depend on 
the decision reached r^rding the control of agricultural engineering work. 

The intimate connection between co-operation and the improvement of 
agriculture and cottage industries cannot be too strongly emphasised ; and the 
officers who control these three branches of administration must recognise this 
connection, and develope it by keeping very closely in touch with eao^ other, if 
they are to achieve genuine success in the discharge of their duties. 
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CHAPTER XIX. 

INDUSTRIES AND TRANSPORT. 

270. We received from 'vritnesees a number of complaints to the effect thatHUbot ol 

Indian railway policy does not tend to foster the industries of the country. On rates 

the other hand, those who have been favourably treated or are satisfied with 

the existing position are naturally silent, and the case has, therefore, been only 
partially represented to us. 

The question of railway rates, is a very difficalt one, requiring a wide range 
of detailed and technical knowledge for its proper understanding and still more 
for its efficient treatment. But tWe are certain general principles which stand 
out clearly and seem to bear directly on the specific subjects with which we 
are dealing. Our recommendations will be of more practical use if we 
avoid detail and frame them on broad and simple lines. 

271. Before the war> the major portion of Indian railway traffic flowed in Oenwal eowss 
two streams — raw products moving towards the ports for export, and imported 
manufactured articles moving up country from the ports. Of these the 

first was by far the greater. The policy of the railways has been based 
on this position and has followed and tended to stimulate these move- 
ments of trade. Large volumes of traffic can, it is true, be more economically 
handled than a number of casual driblets ; but there has also been rivalry 
between Bombay, Calcutta and Karachi to supply with imported goods the 
debatable land where their respective railway systems touch, and to attract 
produce from it for export. The competition between cheap river transport by 
the Ganges and the East Indian Railway which runs alongside that river has 
caused the latter to lower its rates in some oases, leading to a corresponding 
reduction of rates by the Great Indian Peninsula Railway. The influence of the 
large shipping companies has also not been without its effect on the railways 
serving the ports ; a line of steamers naturally wants goods conveyed to it as 
cheaply as possible, and can offer a railway serving its port of call important 
help in attracting traffic to that port. Coastwise traffic has also in many cases 
had a considerable influence on railway rates. In consequence many inequalities 
have arisen between goods for export or imported articles on the one hand 
and goods for internal use or locally manufactured articles on the other, in areas 
where railways compete with one another or with water transport; and 
speaking generally, favourable rates for raw produce moving to the ports have 
resulted. We are naturally not in a position to prove that in any individual 
case these rates are unnecessarily low. But the history of rate fixation reveals 
a desire to divert traffic from one Indian port to another, rather than a careful 
examination of the effect which the rate imposed would have on the total 
cost of conveying the goods to their port of foreign destination, and therefore 
on their ability to compete with products from rival sources. Presumably 
relevant local circumstances are duly taken into account when rates are fixed ; 
the point whidi we desire to make is that there has been a tendency to think 
of attracting traffic to a particular railway rather than to consider whether a 
real necessity exists for reduction in the general interests of the country. 

Indeed it is possible that a moderate increai^ would not materially affect the 



quantities coming forward. Ab an exfunple of undue reduction of rates Dll' 
exports, we would quote the case of hides. Their production cannot be 
affected by railway rates, though their disposal may be ; and the grant of port 
rates nearly 60 per cent, less than the internal rates has certainly discouraged 
Indian tanning, and aided certain foreign industrialists to obtain a hold on a 
class of raw material of which India possesses a partial monopoly. 

'i'ho fixation of railway rates on imports has followed much the same lines 
as those which we hare discussed in the case of exports. 

It would be easy to support the statements made above by numerous 
instances ; but the facts are generally admitted. The fixation of a single rate 
is governed bj so many considerations that the citation of individual oases 
would often be unfair, if each were not fully analysed. 

teoMsttirfora 272. The efforts of the country in future will be directed to bringing 

haiige in «te materials to the most finished state possible before export ; indeed, 

HittOtt von . advances in tins direction were already being made before the war, 

and the policy underlying the whole of our recommendations depends on the 
acceptance of this desideratum. Tlie governing principle which, we think, should 
be followed in railway rating, so far as it affects industries, is that internal 
traffic should be rated as nearly as possible on an equality with traffic of the 
same class and over similar distances to and from the ports. This principle 
must of course admit of numerous exceptions, in consideration of the competi- 
tion of water transport, the cost of working particular sections of line, the 
oojiveniencc of handling, the advantage of return with full loads, and many 
other factors. But we M'ould press for its acceptance as far as possible in 
the ease of raw materials conveyed to, or manufactured materials conveyed 
from, an Indian manufacturing centre. 

We are well aware that numerous concessions have already been made for 
the benefit of Indian industries ; we have seen a long list of such in the case 
of the East Indian Railway in particular. But our principle premises more 
than individual concessions ; it involves the necessity of considering from the 
widest possible point of view, how far the existing low rates on produce for 
export are really required : equality may be better attained by raising a rate 
which is needlessly low, than by reducing one which is not intrinsically ton 
high. Tt would, ■we recognise, bo most unwise to set on foot a policy of indi- 
vidual concessions to industries, without laying down any general principle to 
guide and limit them ; one concession of this kind involves an incalculable 
sequence of others, and the eventual loss of income is likely to be very serious. 
We do not, of course, entirely bar the idea of individual concessions, and we 
shall indicate later the lines on which we think these may be safely given. But 
if existing inequalities are redressed on the basis that we have suggested, the 
necessity for such concessions will be less. We may draw attention here to the 
substantial rise in the price of raw products and in running expenses, which 
is likely to continue in many cases for long after the war. This is an added 
argument in favour of the reconsideration of the existing low rates for moving 
freight to the ports. We are aware that in 1916 these rates were raised under 
the general orders of the Government of India, apparently with the idea of 
maintaining, so far as possible, the distribution of traffic reached by past 
competition, while restoring to some extent the rates which that competition 
had reduced. The position should, however, be examined again from a wider 
standpoint than that of war time, and in estimating the effects of rating the 
criterion should be what the traffic can stand over its whole journey to the port 
of foimgn destination. 
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273. We have pointed out above that one of the immediate causes for the Other eileete ol 
low port rates was the competition between rival railway systems, which led them 
to look on some questions from an unduly individualistic x)oiiit of view, 

Another instance of this attitude lies in the ‘ block rates,’ or higher mileage 
charges for short lengths imposed on traffic^ moving from a station near a 
junction with another system towards the junction, in order to travel a much 
longer distance over that other system. Similarly, when ‘ scale ’ or ‘ tapering ’ 
rates are charged, which involve a reduction of mileage rate increasing with 
the length of the lead, each railway treats the length on its own .system as the 
sole basis for its charges, irrespective of the total lead, and a consignment which 
divides a journey of 300 miles equally between three railways only obtains the 
mileage rate applicable to a lead of 100 miles. ‘ Terminal ’ charges are also 
sometimes used for a similar object, viz., to extract as much as possible from 
traffic which will presumably travel a greater distance over a foreign line than 
over the line of its origin. There may be justification for these expedients 
in many cases, but it would appear that they often affect traffic undesirably. 

They have accentuated inequalities, and have, on the whole, tended to 
operate to the disadvantage of internal traffic and, therefore, of Indian industries. 

We think that railways should accept the principle which is followed in some 
other parts of the world, that a consignment travelling over more than one line 
should be charged a single sum based on the total distance, any special claims 
for extra cost incurred by a particular line in handling short-length traffic being 
met by the grant of suitable allowances or of a suitably larger share to the less 
favoured lino, when dividing the total payment between the railways concerned. 


274. An incidental effect of the policy that has stimulated traffic to and The congestion 
from the ports has been the congestion of industries in port towns. The same ind'utrial 
advantage of favourable rates, granted to a less degree at other important ®®“***®* 
traffic centres, has had similar, though loss marked, results in their case also. 

Wo have found it necessary in. Chapter XVI to comment at length on the 
serious labour difficulties created by the concentration of industries in certain 
centres, and we think that the railway rate policy which we have recom- 
mended would help to diffuse and decentralise industries, and thereby increase 
the availability, the comfort and the efficiency of labour. 


276. We havo suggested an examination of the desirability of raising the Effect of 
existing low rates on raw materials for export ; wo think it equally necessary 
to do the same in the case of manufactured articles or materials imported. We 


may quote, without entering into details, the instance of sugar, the increased 
import of which coincided with the reduction of rates brought about by 
railway competition. Relevant points for consideration in such cases are how 
far the reduction benefits the ultimate consumer, or is appropriated by the 
manufacturer or middleman ; and whether any of these persons really needs 
the concession. We would, however, point to the necessity of one exception 
to .this principle in the case of imports. Machinery and stores destined 
for industrial use in India should bo transported at the lowest rate possible ; 
this will repay the railways many times over in subsequently increased business 
in other ways. 


as applied to 
imports. 


276. There are other difficulties affecting industrialists, of which we received Hiscellaneoiis 
complaints. The shortage of wagons, the inconvenient routing of traffic, 
unnecessary breaks of gauge, losses from careless handling or from dishonesty, “ ***** 

the question of risk notes and the like were frequently mentioned to us by 
witnesses, and are commonly discussed in the press by business men and by bodies 

88 
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interested. Into the merits of th^se questions we are neither prepared nor 
desirous to enter ; but we are sure that the more efPective represenmiion 
with the Government of India of the industrial and commercial interests of the 
country by a department charged with the task of developing an active policy 
of stimulation and improvement, cannot fail to do good to the country, and, 
therefore, in the long run to the railways also. 


Beprasentation 
of industrial 
interests with 
Oovemment ol 


*277. We recommend for the serious consideration of Government the 
suggestion that this representation might be increased by appointing a com- 
mercial member of the Railway Board. But it is well to add that the power 
of control possessed by the Railway Department over the railways is limited 
by contracts in the case of company lines ; and so long as these subsist, the 
only action which the department can take is by way of argument or 
influence. 


We have already stated that there will be more than one class of considera- 
lions to be taken into account in dealing with the futui’e railway rate policy. 
In dealing with questions of overseas trade and the effect of a change of rates on 
the ability of Indian pi’oduots to compete at the place of consumption with those 
from other sources, the. Railway Department will doubtless be assisted by the 
department of Government in charge of commercial interests, which will have 
the advantage in future of a more efficient system of commercial intelligence, 
linked with that which is now being elaborated for the British Empire 
as a whole. In the settlement of railway questions affecting the requirements 
and production of Indian industries, the proposed Department of Industries 
should have a voice ; and the provincial departments which we have 
suggested, with their industrial boards, would often take the initiative in 
such questions. No such organisation for the representation of local industrial 
interests and the effective presentment of their wishes before the Government 
of India has existed hitherto, and it is owing to its absence that the claims 
of industry have not, as a rule, been put forward effectively and authori- 
tatively. The interests of Indian industries and commerce should, we 
think, be represented at the Railway Conference and at the meetings of the 
Goods Classification Committee by appropriate officers of the imperial and 
provincial Departments of Industries, and in particular by the Director of 
Commercial and Industrial Intelligence, as well as by representatives of British 
and Indian Commercial bodies. We think it beyond our province to discuss 
how far, if at all, the relations which exist between the railways and the 
Railway Department of the Government of India would require modification to 
render effective the policy which we recommend. 


How far 
individiul 
oonoessioiis 
should bs 
given to 
industries. 


278. Wo have, we trust, made it clear that we advocate no one-sided policy 
of administering the railways as a means of subsidising industries, irrespective 
of financial considerations. W e think, however, that favourable consideration 
should be given to new industries, in oases whfere the investigations of the 
Department of Industries show this to be necessary, by the grant of low rates 
for a term of years. But we wouldfagain repeat, that the abolition of inequali- 
ties which we recommend would undermine many of the present complaints.' 


Water Transport. 

279. We have examined a number of witnesses regarding the question of 
river transport, which is especially important in Bengal, Burma and Assam. We 
were unable to arrive at definite conclusions. We fully accept the desirability 
of the improvement of many^ of the existing watei’wayrf; but the matter 



Ideally turns on the cost of the improvement in relation to the results to be 
obtained in the case of each scheme, and on the merits of these we are. unable 
to express an opinion. We feel justified, however, in urging that the Govern- 
ment of India should take up the question of improving the existing waterways, 
as we cannot help thinking that, in. the absence of a representative specially 
charged with their interests, the vested interests of railways have prevented 
waterways in India from receiving the attention that has been given to 
them in other large countries with such satisfactory results. The propo^l to 
form a Waterways Trust was prominently brought to our notice at Calcutta, 
and although we cannot give an opinion on its merits, the prospective advantages 
seem to be such as to merit the early consideration of Government. If our 
suggestion be accepted, that the control of communications should be separated 
from that of industries, the simplified Department of Commerce should be in 
a position to give greater attention, not only to the utilisation of existing 
waterways, but to their improvement with the view of increasing the number 
of channels of internal trade. 

We consider it essential that railway and waterway administrations should 
work together harmoniously for the development of those parts of the country 
which are served by both, and we commend this question, together with that 
of coastwise freights, to the attention of the future Department of Commerce. 
The effect of shipping freights, coastwise and oversea, on transport, although we 
are well aware of its importance to the trade of the country, is a matter in 
regard to which we do not feel called upon to make any specific recom- 
mendations. 
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CHAPTER XX. 

INDUSTRIAL ITNANOE. 

280. A detailed examination of modern industrial enterprise in India ^t***®^ o* 
discloses the fact that, while during the last half century there has been con- J^^|^®*®**** 
siderable progress in respect of the investment of capital, it has been upon 
comptCratively restricted lines and there has been little enterprise in new ondertaldiigs. 
directions. In consequence, the major industries of India are few in number 

and have been till recently chiefly confined to the textile and leather industries 
and to mining. 

During the last few years, however, there has been a very marked 
broadening of the field of industrial activity, as exemplified by the establish- 
ment of the iron and steel works at Kulti and Sakchi, various Portland 
cement works, the hydro-electric installations in Mysore, Kashmir, and on the 
"Western Ghats, and the extension of the use of electrical energy to a 
number of large towns. A number of further schemes are to come, and 
w'e may expect to see, in the immediate future, far greater utilisation of the 
water-power possibilities of the Western Ghats; large additions to the existing 
steel works; the creation of a group of subsidiary concerns to convert 
the output of the steel works into manufactured products ; the smelting of 
zinc and copper and the production of sulphuric acid on a large scale; 
the treatment of coke by-products and the production of “ heavy ” chemicals 
on a modern basis ; the manufacture of textile machinery and mill acces- 
sories ; the building of steam and oil engines. Some of these projects are 
under construction ; others have been fully worked out and financed, and 
are ready to bo taken up at the close of the war ; others again are being 
investigated by powerful interests. There has been much development in 
mechanical engineering, due chiefly to the increased needs of the extend- 
ing railway system and to the general growth of public and private enterprise. 

This movement has been, however, arrested by the war, which for a time ren- 
dered capitalists afraid of new ventures, and has latterly made it impossible to 
obtain plant, macliinery and staff, 

281. We may now consider the extent to which capital to finance new enter- Capital in the 
prises is available in India. On this subject we have received a large amount mofossil. 

of evidence, an analysis of which yields the following facts. There is a 
considerable accumulation of capital in India, and to this new savings are being 
added every 3 ear. Some part of these savings is invested directly in the extension 
of industry. But we must again draw attention to the vast differences in the 
economic conditions which prevail in different parts of India. Banking facilities 
do not exist at all for the great majority of agriculturists, and the co-operative 
credit movement is only in its infancy. Even where branches of banks 
e^t in mofussil towns, they do not unfortunately attract the custom of the 
small trader or of the agriculturist ; nor do either of these, under existing 
conditions, possess the confidence of the banks. The often illiterate agriculturist 
views with considerable doubt the deposit side of a bank’s business, while the 
seourify that he can offer, though good of its kind, is, owing tp his unbusiness- 
like methods, far less tempting to a bank than the business offered by the 
larger tenant farmers in other oounixieB, 
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The agriculturist, the rural artisan and the small trader are financed by 
the mahajan, who does not confine his dealings to money, but is often also a pur- 
chaser of local products and a dealer in imported articles. He either operates 
with his own capital, or is helped by a bigger man of his own class ; and 
the latter often has dealings with banks on a considerable scale. The 
rmhajm charges high interest ; lauded security is good, but is not easily or 
rapidly realisable ; debtors are uneducated and have no idea of business methods 
or of punctuality in meeting their obligations; their income is often pre- 
carious, depending as it does on the nature of the season ; and, partly in self- 
protection, the mahajan charges a rate of interest which local custom readily 
tolerates. The larger mcihajam who finance landowners or regular traders, 
often lend money on cheaper terms. But even they do not consider that 
organised industries, except a few Avell-known and well-established ones with 
the value of which they are fully acquainted, furnish acceptable security, and 
when they lend to others, they exact heavy interest. It is only the smaller 
industrialists who crave the assistance of the mahajems. The larger concerns go 
to the banks. 

282. Thus, except for the branches of presidency and joint stock banks and 
a few local banks, such capital as exists in the mofussilis unorganised, and the 
transfer of money is a personal transaction between the payer and the recip- 
ient. There are very many small towns, each of Avhich carries on considerable 
business under these conditions and Avithout the aid of banks. The volume 
of business would ol ten be considered sufficient to warrant the establishment 
of a branch bank in the case of similar towns in Europe or America, where 
such banks sometimes open only one or two days a week. But there is in India 
at present a lack of trained bank employes, owing to the absence in the past of 
facilities for commercial education and of any regular system of training 
Indians in banking work, while the country folk do not yet realise the advan- 
tages to themselves of organised banking. For these reasons, the extension 
of banking in the mofussil has been slow. Where, as in the case of the 
Punjab, too rapid progress was made, it was attended with grave risks 
and followed by disaster. There was mismanagement at the headquarters of 
some of the banks, and many of the branches did little but receive deposits. 

Those who invest their savings find few fields which are at once safe 
and attractive. Investments in land by purchase or mortgage still appeal most 
strongly to the Government official or professional man ; and the farmer with 
spare funds cares for little else, except in a few parts of the country where 
some form of industry, usually of a simple type, has become recognised as a 
safe investment. The Post Office Savings Bank attracts deposits from the intelli- 
gent middle classes in towns, including Government servants ; and to some 
extent Government paper also has found holders among the same classes, as well 
as amongst the bigger landholders. 

283. The employment of wealth by those agriculturists who possess it 
follows traditional lines. In those parts of India where excessive subdivision 
of land is not the rule, well-to-do agriculturists are found owning a fail* 
quantity of jewellery which is worn by their womenfolk, and they keep in 
addition a certain amount of rupees or sovereigns, a part of which is used ‘for 
the current expenses of their household and of their cultivation. The rest they 
hoard against anticipated future necessities or lend to their neighbours. After 
the harvest, the money which they have lent or expended on their cultivation 
(Ximes back to them. This seasonal employment of money leads to two results { 
the locking up of money unproductively during the slack season, and a high 
rate of interest during the busy period, because money oan be used only 
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for a few months, and during these months it must earn a high rate of 
interest in order to yield the average return which would normally be avail- 
able from long-period investments. 

In some mofussil areas, small industrial undertakings are started by 
individuals, family groups or syndicates. But a sense of business proportion 
is lacking ; in certain parts of the cotton tract, the number of ginning 
factories and baling presses is far beyond the requirements of the crop ; and in 
the great rice-growing deltas of the Coromandel Coast and in parts of 
Burma, the number of small rice mills established in recent years has rendered 
barely profitable what was, at the outset, a flourishing industry. 

284. Wo may now describe the stale of affairs in the presidency towns Capital in 
where a much larger proportion of the exchanges takes place through hdhks, 

and there is greater readiness on the part of some sections of the public to invest. * 

The representatives of well-established firms, European and Indian, who have 
oomo before us as witnesses, generally testify to the fact that they tliemselves 
experience comparatively little difficulty in obtaining capital for any well- 
considered proposals which they are able to put forward. The Bombay Advisory 
Committee are of the opinion that the shyness so often attributed to capital 
in India docs not exist to a marked extent in Bombay city and probably 
not in the Bombay Presidency. But, speaking generally, and this remark applies 
even to Bombay, there is a complaint that the existing banking system is too 
inelastic, and is insufficient to meet the needs of tho country, and that, in 
respect of industries, development is greatly retarded because tho banks refuse 
to advance money ibr longlhy periods on the security of buildings and plant. 
However, in Iho wwds of the head of a presidency bank : — “ Tho business that 
a presidency bank may undertake is strictly confined within certain limits 
laid down in the Banks Act, and the underwriting of industrial capital 
and investing in, or lending on, the security of sljjires in indusfrial concerns do 
not come within those limits.” We have received evidence in favour of a 
relaxation of the restrictions of the; Presidency Banks Act, which prevent 
loans from being given for longer than six months, and require the security of 
two names. Practically all the other banks of established reimtatioii, English 
and Indian, work on more or less the same lines, and the attempt in the 
Punjab to introduce banking on industrial linos failed^ owing, among other 
causes, to the attempts of tlie banks to finance long-term business with short- 
term deposits, and to the fact that they sank far too great a proportion of their 
funds in a single industry. 

285. Whether in the presidency towns or in the mofussil, fhe difficulties in The 
obtaining loans and financial assistance which are felt— and of the reality of 
these we had plenty of evidence — are experienced chiefly in the case of the 
middle-class industrialists, who are unable to offer the security of approved names, 

or of stocks which could be readily disposed of. Indians suffer in a special 
degree from this deficiency ; for, among other reasons, they find it difficult to 
satisfy a bank, whose directorate and superior staff are entirely European, 
as to their financial position. In this connection it has been strongly 
represented to us in some quarters that the inclusion of Indian directors on the 
Boards of the Presidency Banks would promote the extension of their business 
and increase the provision of facilities for Indian industrialists ; and we put 
forward this suggestion for the consideration of the banks concerned. There 
is no. doubt that the small entrepreneur, whether industrialist or trader, 
is hampered seriously by the lack of banks aud of finance at reasonable 
rates ; and that the extension of facilities has been far too slow and too 
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limited to meet the needs of the country. On the other hand, such applicants 
for assistance are often unable to exhibit their financial position in a form 
intelligible to a banker. 

286. Such are the conditions of rural and urban finance ; and it is hardly 
surprising that, taking into account the general ignorance of industries, money 
for investment therein, whether on loan or by way of subscription to capital, 
is not readily forthcoming and the wealth actually possessed does a very 
small amount of work owing to its inactivity. There is a general demand 
for Government financial assistance, though there is no unanimity as to the 
form which it should take. It is stated plainly that the provision of 
Government funds for an industrial undertaking or a guarantee of interest 
on the part of Government will attract investors, chiefly because it is generally 
considered that when Government gives assistance in this form and assumes 
any part of the financial risks, it will examine the prospects of the undertaking 
and will be reasonably sure of success. In the case of small industries and 
of those that arc new to India, witnesses complained bitterly that the public 
are. unwilling to invest, that sufficient capital cannot be obtained from the 
friends and acquaintances of the promoters, and that banks are unwilling to 
supplement the deficiency or even to provide working capital. Money for 
such purposes can only be obtained at a rate so high as to swallow up the profits 
of the venture. 

The difficulty in raising capital for industries is mainly the measure, oven 
in India, not of the insufficiency or inaccessibility of money, but of the 
opinion which its possessors hold of the industrial propositions put before them. 
We have seen that deficiency in business experience and practical knowledge 
of the technical details of an industry is often a more serious handicap in the 
way of its promoters than lack of finance. Thus we found in many cases 
that, where there were complaints of inability to obtain sufficient capital 
there had been also initial miscalculations as to cost of buildings and plant 
or as to the amount of working capital needed. In other parts of our report 
we have formulated proposals for placing technical assistance and business 
advice at the disposal of industrialists ; w e have now to see whether it is desirable 
for Gorernment to take any steps towards rendering finance available, whethei 
for initial or working capital, 


Industrial Banks. 

287. Where industrial enterprise is in a healthy state, opinions seem to be 
crystallised in the evidence tendered to us by tlie Bombay Advisory Com- 
mittee, w ho state, “ We favour the establishment of a central industrial 
bank or similar organisation with a large capital and numerous branches, 
designed to afford financial support to industries for longer periods and on less 
restricted security than is within the power or practice of existing banks. 
Such a bank would probably require a measure of Government support, 
but should not be brought under rigid Government control.” 

The only instance of an industrial hank in India is the Tata Industrial 
Bank, which was established quite recently and has not yet had time to evolve 
a systematic policy in dealing with industries, or even to illustrate the 
possibilities and difficulties of this interesting form of financial activity. 
Our information regarding the British Trade Corporation, which, hovfever, 
undertaKes other lines of business than industrial banking, is confined to the 
report of the Committee which recommended its inception and to tihe m&ay 
oritioisnw which hare been put forward in Parliament and in the public press 
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on tke report end on the terms pf the charter, and no aotqal working oxporionoe 
is ayailable as a guide. 

288. We have examined such material as we were able to obtain regarding ladostrial Banks 
the part played by banks in the industrial development of Japan and Germany. ^ Q^nnaiijr and 
In the latter case, a compendium of the statistical position will be found 

in a note by the Director of Statistics printed among our records*. The charac* 
teristics of the great German industrial banks are, briefly, the high proportion 
of their paid-up capital to their total cash transactions ; the readiness with 
which they finance industrial and commercial business and participate in fresh 
industrial ventures, by taking up and eventually selling- blocks of shares in 
such undertakings ; and, finally, the large extent to which they retain a con- 
trol of the industries and businesses which they finance, by appointing their 
representatives as directors. They have thus been able to make such under- 
takings help one another and, therefore, the bank ; and have at their disposal 
the wide range of technical knowledge and experience of these assisted businesses 
to aid them in deciding on the merits of further undertakings. It is alleged 
that behind those banks stand the lleichsbank and the German Government. 

We have recorded evidence on the Japanese banking system, whieh 
explains the methods on which the large banks purport to do business. We 
may consider, as a specimen of these, the case of the Nippon Kogyo Ginko, 
a Japanese industrial bank, with a Government guarantee oi limited duration. 

The by-laws of this bank, which require Government sanction, forbid the loan 
of an amount exceeding half of ihe bank’s paid-up capital on urban land or 
industrial buildings ; its debentures may not exceed the value of certain 
securities held by it, or be more than ten times the paid-up capital ; and 
tho bank must not give loans for longer periods than five years. We find 
thus in Japan a considerable degree of State support and control in the ease 
of banks which are designed to assist the commerce and industry of the 
country. Wo wore unable, however, to form opinions of value on tho effect 
of these metjiods in actual practice, and, though wo received some information 
regarding the mutual support obtained by industries through the gilds, we 
have no precise details as to the extent to which tho local banks afford assistance 
to small industries, a function which, so far as we could ascertain, is not 
undertaken by the larger banks. 

289. We have now to consider what is tho best class of agency for the Industrial banka t 
provision of initial and current finance for industries. The industrial trust their possiUHttes 
or financial corporation for the promotion of industries, which some witnesses 
supported, is, we consider, in its nature too directly concerned in the success 

of particular undertakings to be a suitable instrument for the general ad\'ance- 
ment of industries, though a useful agency for furthering particular industrial 
interests. The multiplication of concerns in any industry to which it is 
already committed, will not be welcomed by it. The industrial bank, on the 
other hand, if wisely conducted, is benefited by an increase in the number 
of individual undertakings, and it can to some extent prevent their extension 
beyond the safety point. It is true that in a country like India, where a wide 
industrial basis does not at present exist, the specialised business opinion and 
expert advice required by industrial banks are only available to a limited 
extent ; but the latter can be, to some extent, provided from the Government 
establishment which we have proposed, subject to the conditions laid down in 
paragraph 127 bf Chapter IX. We are not blind to the dangers which attend tho 
giving of advice on an industrial proposal by the Government officer or 
department ; but we feel confident tiiat the successes will so greatly outnumber 
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tbe failures, that the general results of such a policy will be adrantageous. 
It is impossible for a bank to retain in its permanent employment a 
sufficient number of first-class experts to advise it on a great diversity 
of new industrial undertakings, while, if it confines itself to financing those 
as to the soundness of which it is able to satisfy itself, its activities will be 
too restricted to enable it to earn a profit on its necessarily large capital ; 
and it may even have to limit its investments to so small a number of industries 
as to endanger its own stability. It appears to follow that an industrial 
bank with a sufficiently large cjipitnl to ensure its safe working must, at any 
rate for some time, combine ordinai’y banking business with its industrial 
activities to enable it to obtain a return on its capital. But it cannot be too 
strongly emphasised that, in such a case, the clearest possible distinction must 
be drawn between industrial finance and ordinary banking business. Share and 
debenture capital and long-term deposits may legitimately bo used for the 
former purpose, but short-term deposits never ; and any attempt so to employ 
them should be most strictly prohibited, if necessary by law. 

H 

290. Judging by the information available from Japan and Germany, an 
industrial bank can assist in the provision of initial capital, either by examin- 
ing proposals for starting new concerns and allowing their prospectuses to issue 
with its imprimatur^ or simply by providing them with money. This again 
may be done either by loan or by the purchase of shares. 

The provision of working capital for industries that have been started is 
undertaken by existing banks, but few of these lend money on the security 
of plant and buildings, or reach the smaller industrialist who most needs help, 
even when he can offer personal security or a lien on actual goods. An 
extension of facilities to meet these cases would be of the greatest assistance to 
small and middle-class industrialists. 

"What is required, then, is a bank which can keep in touch with small indus- 
trialists, is able to estimate the prospects of a fairly extensive range of 
industries, and possesses funds which it can afford to lock up for a time in 
securities not readily realisable. A bank that is so equipped will often be 
able, even if it has in the last resort to take over a factory, to avoid much of 
the loss ^vhich such a course u'ould usually entail on an ordinary bank. It is 
clear that a limit will have to be placed on the amount advanced on security 
of this kind, and this should be fixea with special care in the case of money 
advanced towards initial capital. Plant has, in some cases, a sale value which 
can be estimated with a considerable degree of certainty ; it then constitutes 
a fairly liquid asset. 

291. We are of opinion, therefore, that an industrial bank should possess a 
paid-up share or debenture capital high in proportion to its total business j 
it should observe the usual precautions in not allowing too large a snare of its 
funds to bo used for the benefit of any single interest or group of financially 
inter-dependent interests ; its loans on plant, buildings and land should be 
carefully considered and should be limited in each case ; the larger portion of its 
industrial business should be confined! to the provision of working capital ; it 
should provide initial capital with caution, at any rate during its opening 
years, and should not itself at first attempt to float companies, though it 
may advise and assist in other ways persons who propose to do so. The main 
factor of safety in an industrial bank is the judicious limitation of each class 
of business to its proper proportions. 

292. We have shown that the Jiack of financial facilities is at present one 
of the most serious difficulties in the way of the extension of Indian industries, 
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and we believe that industrial banks, especially under the improved conditions Appointmsnt 
towards which the measures proposed by us are intended to lead, would be a 
potent means of removing these difficulties and of affoyding help to industrialists, proposed. 
The Tata Industrial Bank has recently started, with a large capital raised 
without Government assistance ; but we think that there is still ample room for 
other institutions, especially of a type designed to afford assistance to smaller 
industrial undertakings. Although, as we shall explain below, there will be 
cases, particularly at first, in which direct Government assistance should be 
given to industrial undertakings, we are of opinion that work of this kind can 
be performed more suitably by private agency, and that Government should hand 
over all such business to suitable banks as soon as circumstances permit, and 
should frame its policy with this end in view. We consider that the establish- 
ment of industrial banks working on approved lines is of sufficient national 
importance to justify Government assistance ; but we do not feel that we have 
sufficient material before us to ena])lo us to formulate a definite scheme for 
industrial banks, wliother of provincial or imperial scope. Wo ask, therefore, 
for the appointment at the earliest possible date of an expert committee to 
consider what additional banking facilities arc necessary for the initial and for 
the current finance of industries ; what form of Government assistance or 
control will be required to ensure their extension on sound lines as widely as 
possible throughout the country ; and whether they should bo of provincial or 
of imperial scope, or whether both these forms might not bo combined in a 
group of institutions working together. 


Other Measures to provide Financial Facilities- 

293. We recognise, however, that the adequate extension of industrial Provision of 
banks will be a matter of time ; and we have therefore considered a proposal 
to meet the need experienced by middle-class industrialists for current finance, infltmtTinlMi T 
a proposal which could, it would seem, be readily merged in any future system 
of industrial banking. 

As we have already explained, the banks have no convenient agency for 
enabling them to ascertain whether the proprietors of small industrial 
•concerns are working on sound lines and possess a good reputation for honesty 
and punctual payment. The proposal represents an attempt to supply this 
deficiency and to bring such men more and more into touch with banks of 
repute. The scheme would, in the first place, bo confined solely to industrial 
businesses with a paid-up capital of from Us. 6,000 to about Us. one lakh. 

The provincial Director of Industries, assisted by his technical staff and by 
the advice of a committee of business men, among whom a representative 
of the lending bank might well find a place, M'ould examine the financial 
position an<l reputation of applicants and their methods of manufacture, and 
would certify those persons whose position was found satisfactory, as 
suitable recipients for a loan. This would take the formi of a cash credit for 
a definite period and amount with a bank. Government would, under this 
proposal, guarantee the principal sum lent with interest at a rate to be agreed 
on with the banks. .Any bank of repute would be allowed to participate in the 
scheme, and applicants would select the bank with which they would deal. 

Suitable limits, both maximum and minimum, would have to bo fixed for the 
cash credits. The rate of interest to bo paid by approved applicants would be a 
matter for Government to decide. The latter might perhaps desire a rate 
somewhat higher than the rate guaranteed to the bank. Some portion of this 
margin could then be retained by the bank for its trouble, and the rest be 



183 


used by Government as a set-off against possible losses. If interest at a rate 
higher than the bank rate were levied, the bank would find in this an induce- 
ment to take over an increasing share of the business, free of Government 
guarantee. By doing this, the bank would receive the whole of the interest 
charged, instead of having to hand over some of it to Government. Similarly, 
if a certified applicant failed to pay his debt, the bank would only receive from 
Government, in addition to the principal, the guaranteed rate of interest ; 
and the bank would naturally do its best to avoid the loss of its share in the 
interest in excess of this, by watching the way in wliich the account was 
operated and reporting to the Director of Industries anything which showed 
that action on his part was needed. 

It is clear that the success of the scheme would rest almost entirely 
on the qualifications of the Director and on the nature of the organisation 
which he would have to create in order to determine the suitability of applicants 
for help. We recognise also that, as a general rule, the task of ascertaining the 
soundness of a concern asking for financial aid can bo best performed by 
a banker, and can only be undertaken by Government at some risk. But we 
have so strongly before us the difficulties experienced by the middle- class 
Indian industrialist in obtaining financial assistance from existing banks, that 
we think the scheme deserves consideration, at any rate as an interim measure 
until industrial banking facilities can bo extended. The same principles 
apply with even greater force to any organisation for the supply of initial 
capital to industries. 


Olteiiiiutanoas 
in which 
Chrramment 

aiiistenoe 
may be given 
to large 
tndnstrial 
undertakings. 


294i. I'here are, however, still likely to be cases requiring help, which 
cannot for various reasons bo reached by banks, and will need direct Govern- 
ment assistance. We have already indicated the extent to which Government 
should assist nascent industries by expert . advice, by experiment, by demons- 
tration and pioneering ; and we may point out that Directors of Industries and 
their staffs will often be in a position to assist, and advise small industrialists 
regarding the keeping of their accounts, and the form in which they should place 
their business position before banks from whom they wish to borrow. We 
consider that preliminary investigation and expert advice by Government will 
inspire confidence and render possible the starting of many industrial enter-' 
prises, for which in existing circumstances private funds are not forthcom- 
ing. But there will still, we recognise, be occasional cases in which this will 
not bo so, and more direct Government aid will then be asked for. The advi- 
sability of giving such aid depends on the extent to which the starting of 
the enterprise in question will be of benefit to the public, and not merely on 
its probable advantage to the promoters of the industry. Thus, the starting of 
a new or the improvement of an existing industry, when such a measure is 
required to supply an existing deficiency in the interests of national safety, 
is clearly a case for direct aid. There may also be a few cases where a new 
industry or process will have such an important bearing on the economic 
development of the country as to deserve Government help. Finally, it may 
even be found that the extension of an existing industry to a new locality 
will benefit local consumers or producers so markedly as to merit Gk)vern- 
ment assistance. We think that in the majority of instances private funds will 
be forthcoming without direct Government aid, to finance proposals put forward 
under any of the above conditions, if Government advice and teclmioal 
assistance are freely utilised. But where private enterprise is unable to obtain 
funds without Government aid, and where, with such aid, prospects are pro- 
mising, we think that, in the circumstances described above, it should be 
given, ^financial aid of this kind, if for undertakings requirod in the interests 
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of national safety, should be solely a matter for the Imperial Government ; in 
other oases, it should, subject to their general powers of financial sanction, bo 
within the competence of Local Governments, where they possess the necessary 
expert staff. In practically all cases of Government aid to an industrial enter- 
prise, action is necessarily to some extent experimental, and favourable results 
may be of great importance to future undertakings as well as to Govormnont. 

We have noticed that in a few instances in which Local Governments liavo 
granted aid to industries, conditions were not so arranged as to ])crmit of 
reliable inferences for future guidance being drawn from the results attained. 

It is, therefore, essential that, witli due regard to the interests of the under- 
taking itself, any such experimental measures should be as far as possible 
crucial, as regards both conditions and scale of working. Principles will he 
thus ascertained and a definite policy established, which should render possible a 
still further degree of delegation in favour of Local Governments. 

295. Government as.sistance may take the form of guarantees of dividends Nature o2 Qov- 
of loans of money, or of undertakings to purchase output, as may appear 

most suitable in each case. Tlius guarantees may be appropriately given in the ^inde^ia/^ 

case of large industries, in which tlio dividend-earning stage is likely to be undertakings, 
reached only after a comparatively long period. As a general rul(', any sum 
paid by Government by way of guarantee should be refunded from the 
subsequent profits of the enterprise, when those have reached a certain 
predetermined percentage ; and the guarantee should be only for a limited 
number of years, and at a somewhat higher rate than that which Government 
paper can be bought to yield. Loans are especially suitable in tlie case of 
concerns Muth assets of a comparatively liquid nature, hut need not ho 
confined to these, if Government is fully satisfied as to ihe prospects of the 
undertaking. Agreements to purchase output may he freely given to concerns 
manufacturing articles not previously made in the country, and, in other 
cases, with greater caution and with duo regard to existing interests in India. 

Such agreement:^ should be limited in point of lime, and sljould he accom- 
panied by suitable conditions as to quality and price. The output must, of 
course, be of articles which Government requires for its own purpo.se, s. There 
may he a few industrial ventures which Government may consider of im- 
portance to national safety, but does not desire to undertake by its own agency, 
though it thinks it necessary to have a continuous and effective voice 
in their management. In such oases, especially where sufficient private capital 
is not forthcoming, Government might contribute directly towards capital 
resources as a shareholder. The general effect of the measures suggested will 
be greater and will bo in the direction where it is most needed, if ventures of 
moderate extent receive preference and the requirements of comparatively 
undeveloped districts are not overlooked. 

296. Before giving assistance which involves a charge on the public funds, Government 
Government should satisfy itself regarding the financial status of the promoter supervision in 
and the economic and technical aspects of the proposed industry. The latter 
information may be collected cither by Government or by the promoters, so 

long as the agency employed is of a nature to command confidence. Where 
any form of Government financial assistance is given, we consider it desirable 
that Government supervision sliould at least include audit and inspection, 
and that it should be secured by suitable agreements that the objects aimed at by 
Government will be fulfilled ; also that, where guarantees are offered, 
unfair encroachments on the earnings of‘ the undertaking should not be per- 
mitted to other interests. 
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29?. In certain cases it may be desirable, especially in the early stages 
of an undertaking, to appoint a Government director, who need not, however, 
be an official. We realise that in the case of railways, whore a well-established 
policy has been developed as the result of years of experience, a Government 
director can safely bo allowed to exercise the power of veto ; but in the case 
of commercial companies, where promptness of action is essential. Government 
interference, unless on carefully adjusted lines, would be liable to cause delay 
leading to very serious losses. Ordinarily, therefore, we consider that the 
functions of a Government director should be limited to reporting to Govern- 
ment the action contemplated or taken by the company, where it is of a nature 
demanding Government attention, and that he should not have to refer such 
action for sanction. 


Etaising of capi- 
tal for aided 
companies. 


298. We consider that, where industrial undertakings receive Government 
aid, e.g.^ by way of guarantee or subscription to share capital, their capital 
should bo raised in India in rupees. In order to secure that the opportunity of 
subscribing to such undertakings is fully open to all classes of the public, we 
think that Government should control the allotment of shares, for example, by 
formulating rules designed to give an opportunity to small investors of joining 
m industrial enterprise, and to induce the Indian public to take an interest 
in industries. 


Undertakings 
1^ companies in 
iHmsidecation for 
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299. Similarly it is desirable in such cases for Government, so far as the 
circumstances admit, to obtain some quid pro quo for its assistance, which 
may take the form of an undertaking to sell certain products to Government 
at a favourable rate and within certain specified limits of quantity, if required ; 
to give priority to Government orders in certain circumstances ; or to accept 
a certain number of apprentices. 


We wish to make it clear that the foregoing remarks are to be taken in 
the nature of general suggestions ; rigid prescriptions are undesirable, seeing 
that in the early stages of a new policy the activities of Government must 
naturally be regarded as experimental, and should therefore not be unduly 
fettered by hard and fast rules, the object in view being to foster industries with 
the minimum amount of Government assistance or interference. 


Blnterprises in 300. There is a general consensus of opinion that there should be no 

sompetition with limitation on Government aid to a new enterprise, on the ground of its 
.oreign concerns, competing with an established external trade. 


Jpeoial lecom- 
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301. Assistance may also be given by way of loans to small or cottage indus- 
tries and to co-operative societies. This class of loans should be made by the 
Departments of Industries to persons or bodies whose financial position and 
character are found on local enquiry to be suitable. Other forms of security 
than landed property might be accepted, but in such cases a stipulation should 
be usually made that applicants should find a fair percentage of the total outlay 
from their own resources. The advice of the members of the Board of Indus- 
tries or of its local or special committee as to the financial standing of an 
applicant for a loan would be of value and would usefully supplement local 
enquiries. We have already stated that all schemes for Government loans to 
industries should be worked with the object of handing over the business to a 
suitable banking agency in due course, and the interest on these loans should 
accordingly be fixed at a rate which would render this course possible. 

It should be a condition of the loan that it should be spent on approved 
types of plant and the department itself might, when desired by the applicant, 



|)uro]biase the plant. There are numerous types of plant suitable for the purposed 
of agriculture or of small industries, which could be made available by Govern- 
ment on the hire-purchase system. This system has already been followed 
with some degree of success in Mysore, by the State Department of Industries* 
and by private concerns elsewhere. We print as Appendix M the rules for hire- 
purchase in force in the Mysore State, as an instance of a mechanism whicli. 
experience has shown to be effective. 

302. We consider that some maximum limit must be placed on the amount 
of individual loans advanced and on the value of plant supplied, under this 
system, but it would be for the Local Government to determine the figure to 
which the powers of the Director of Industries should extend. We are further 
of opinion that advances of this kind, whether in cash or by way of hire- 
purchase, should be made under a special Act providing suitable means 
for the recovery of outstandings. In the absence of such provision, the 
difficulty of recovery will tend unduly to restrict the giving of advances. The 
Land Improvement Loans Act and the Agriculturists’ Loans Act do not cover 
the granting of loans for purposes unconnected with agriculture, nor do they 
permit of the loan taking the form of plant made over to the recipient on a 
hire-purchase system. Por these reasons, we think that fresh legislation would 
be required. 
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CHAPTER XXI. 

PROVINOIAL DEPARTMENTS OP INDUSTRIES. 

308. We have shown in preceding chapters that the economic development BecapilnlatUNdi of 
of India has been very incomplete, and that its numerous deficiencies have left pro- 

her exposed to disadvantages and dangers from which a proper organisation of 
her resources and workers would make her free. This'end cannot bo achieved, 
in the peculiar circumstances of the country, without the adoption of a 
national policy of industrial improvement, covering a number of parallel lines 
of advance which have been explained in detail. We have drawn attention to 
the necessity of technical and industrial education, and we have recommended 
a comprehensive scheme to meet the needs of the leading industries. We 
have indicated the extent to which the country suffers at present from the lack 
of organisation among scientists, and wo have made general suggestions for 
remedying this deficiency. We have pointed out the improvements which 
require to be effected in the A gricultural and Forest Departments and in the 
Geological Survey, to make them more useful to industrialists and to the country 
generally. Agricultm'c is our most important industry and, if conducted 
on more efficient linos, it will not only supply a greater range of raw materials 
to industrialists, but will set free some share of the labour which it is at 
present employing in a wasteful manner. Wo have discussed the sources of 
power which exist in India and have made suggestions for their more economi- 
cal and efficient utilisation. Perhaps the most important of our proposals are 
those relating to industrial experiment and research, and to technical assistance 
and advice to industrialists, and wo have explained in some detail the different 
forms that these must take in the case of both cottage and larger industries. 

The organisation proposed for the aid of the former will require ^o be 
supplemented by a system of finance by Government and by co-operative 
agencies. To meet the financial needs of the larger industries we have made 
separate suggestions. We have proposed that the purchase of Government 
stores should be conducted in a way which will encourage manufactures in 
this country, and we have also pointed out the necessity of an improved system 
of commercial and ihdustrial intelligence. We have made a number of 
incidental suggestions regarding such matters as transport, land acquisition and 
the mining rules, which will, we hope, smooth the path of industrial progress. 

We have discussed the general position of industrial labour in India, and 
have tried to show in what ways its efficiency is affected by the surroundings 
in which it lives and works, and how far these can and should be improved. 

304. To carry out these sugrgestions in the first instance and to maintain 
the ground won, we require a specific organisation, properly equipped for the 
purpose, whose duty it will also bo to keep a constant watch for industrial 
developments abroad that may menace the interests of India, and to see that such 
assistance as can be afforded is not lacking to our industries in their struggle 
against outside compeHtion. We must emphasise the extensive nature of these 
proposals, each one of which will involve heavy responsibility in direction, 
which can only be discharged with the aid of the best expert advice, executive 
work on a wide scale requiring a numerous staff for its performance, and the 
expenditure of large sums both by Government and the industrial public. 

We are proposing measures designed to assist existing industries, in which 
manjsr ororesof rupees are invested^ and to build up pew opes which may become 
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of equal importance, with the object of making India self-suflSIcing both in 
respect of her industries and of the expert staff which they require. These 
far-reaching aims can never be achieved without a great effort, in which both 
the Government and the j)eople must fully co-operate ; and for this co-operation 
we have provided. So far as Government is concerned, the main slmre of the 
work will fall to provincial administrations, but in the interests of economy 
and efficiency alike, some important duties will have to be performed by the 
Imperial Government, and the latter will, in any case, be responsible for the 
success or failure of the policy, of which it must assume the general direction. 

306. We have already indicated the shares that will have to be borne in 
this work by the Imperial and Local Governments, respectively. The control 
of technical and industrial education, except in the case of two central institu- 
tions, one for the highest class of instruction in engineering, the other for 
metallurgy and mineral technology, for which w'e think a necessity will sooner 
or later arise, will lie entirely with provincial Governments, though we 
contemplate certain advisory functions being performed by imperial agency, to 
ensure this form of education being maintained on sound lines and to avoid 
the numerous errors of the past. 

By tar the greater number of the members of the Chemical Service, which 
is the one most intimately concerned in industries, would according to our 
recommendations be placed under the orders of Local Governments, and the 
Imperial Government would then be concerned merely with questions of the 
recruitment, promotion and distribution of the staff, and with fundamental 
research. We have proposed no alteration in the existing allocation of 
responsibility in respect of the Agricultural and Forest Services, nor in the 
case of the Geological Survey. In Chapter XIV we have shown that a 
limited number of special cases exist, where, in the interests of economy 
and efficiency, the initial measures must be taken by the Imperial Government. 
But in most cases this work would be done by provincial Governments, who 
wouldt as a rule, be responsible for the practical application of the results of 
investigations, whether carried out by themselves or by the Imperial 
Government. We have proposed that commercial and industrial intelligence 
should be collected and utilised in the first instance by the provincial Depart- 
ments of Industries, which would transmit the information to the Director of 
Commercial and Industrial Intelligence. The purchase of stores would be 
dealt with initially by provincial departments, but there are certain important 
materials which must obviously be purchased by a central agency, and this 
will, in any case, bo required for the distribution of provincial demands that 
cannot be satisfied locally. 

The administration of certain Acts and rules affecting industries, such as 
the Factories Act, and the Mines Act and Mining Buies, should be controlled 
by an imperial department, as at present, to avoid inequalities of treatment 
which would operate unfairly on industrialists in different parts of the country, 
though the necessary executive work would^ continue to be done entirely by 
Local Governments. In respect of financial aid to industries, we have proposed 
that loans to cottage and small industries, when necessary, may be made by 
Local Governments ; while we think that larger-scale finance must be for the 
present provided by private agency, though we contemplate the grant of 
Government assistancean special oases. TJke welfare of industrial workers must 
be entirely a provincial concern. ^ 

Departments of Industries have been formally sanctioned by the Secretary 
of State in some provinces (M^ras and ti^e United Provinces), and in most 
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others tentative measures of a similar character have been taken by local 
administrations. 

We think that the recapitulation of our proposals, which we have given 
in this Chapter, will show that the responsibilities of provincial Governments 
in respect of industries can be successfully discharged only through provincial 
Departments of Industries, which should bo controlled by Directors of In- 
dustries. In these ct)nclusions we are supported by t^e almost imajilmous 
opinion of the witnesses who gave evidence before us. 

306. The work of provincial Departments of Industries should fall under Work of Pro- 

tho following heads : — vincial 

(a) The direct encouragement of industries, including a large share in ^ 

industrial research work, the provision of technical advice and 
assistance to industrialists, the examination of applications for 
special concessions, and the grant of loans to small and cottage 
industries. 

(b) The collection and distribution of commercial and industrial in- 

telligence ; the work of passing Government indents and of 
purchasing and inspecting certain classes of Governi^nt stores ; 
the organisation of markets for local products ; the conduct of 
special enquities and industrial surveys ; the holding of industrial 
exhibitions and the management of commercial and industrial 
museums. 

(fi) The control of technical and industrial education. This would 
necessitate the training of staff for, and the inspection of, in- 
dustrial schools ; the organisation and inspection of apprentice 
classes attached to largo works, and the provision of the staff 
for the necessary theoretical teaching. The Director would also 
have to take his share in the control of the higher institutions 
for technical training. Funds for technical and industrial educa- 
tion would be provided from his budget. 

(d) Tile control of the staff employed for the local administration of the 
Electricity, Factories and Boiler Acts ; and the furnishing of 
advice to Government on the industrial and commercial aspects 
of the Mines Act and of the rules for mining leases and pros- 
pecting licenses. 

Wo desire to draw attention also to the necessity for some means of 
exchanging information regarding the experience gained in different provinces. 

Even in respect of cottage industries this is necessary. We found at 
work in the local weaving institute of a certain province two types of looms, 
the use of which had been entirely abandoned, and for good reasons, in at 
least throe other provinces which had* tried them. We have made dchnito 
proposals to secure the exchange of information in respect of technical and 
industrial education and of the purchase of Government stores. As general 
measures, periodical publications, occasional conferences, both general and 
sectional, and inter-provincial visits seem the host means of doing what is 
needed. 

307. W e have further to consider what should be the relations of the Relations ol 
Director of Industries with the Agricultural and Co-operative Departments. 

With regard to agriculture, the functions of the Director of Agriculture would depwt- 
naturally Include the collection of intelligence of comm'ercial value regarding ments. 
the crops produced in the province, which he should communicate to the 
Director of Industries ; though be himself should supply the essential informa- 
tion to the Director of Statistics. Agricultural engineering, including the 

demonstration to agriculturists of small power plants, should be under 

25 A 
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tile control of the Director of Industries. In Bombay, where until recently 
(1918) there was no Director of Industries, this work was controlled by the 
Director of Agriculture ; a similar course is, it is understood, contemplated 
by the United Provinces and Punjab Governments; and the Madras Govern- 
ment in 1916 placed the Pumping and Boring Department under the Director 
of Agriculture. The absence or comparative inactivity of provincial Depart- 
ments of Industries can be the only reason for such a course. Where a well- 
equipped Industrial Department is actively at work, it seems a waste of control 
to have one department putting in power plant for agricultural work and 
another for other small industries, side by side in the same district. The work 
itself is of a totally different character from that which properly belongs to the 
Agricultural Department, and valuable adaptations and improvements are not 
likely to be forthcoming except from a technical department which can control 
the work of industrial specialists. 

The connection of the Director of Industries with co-operative work for 
industries has been discussed in Chapter XVIII. The intimacy of the relations 
between Industrial improvement and agriculture has been emphasised in 
Chapter V, and we here again draw attention to the necessity of the provin- 
cial departments in question being so co-ordinated as to secure close and 
harmonious working between all of them. This, we think, may be best attained 
by placing them directly under the charge of a single high official, preferably 
a Member of the Executive Council. It is clear that the functions of the 
Departments of Industries will be both extensive and important, and that 
they will involve a serious increase in the responsibilities of Local Govern- 
ments. Skilled control and an expert staff will be required, and full co- 
operation with industrialists and capitalists must be obtained, 

308. Eor the proper control of its staff and the efficient conduct of its work, 
the department should be supervised by the Director, who should be assisted by a 
provincial Board of Industries, the members of which should be appointed by 
Government, in some oases on its own selection, in others on ifbmiuation by 
suitable public bodies. We have attempted below to work out a scheme which 
would be suitable for those provinces where a v ide field of selection exists 
among persons engaged in large-scale industries and commerce. But we re- 
cognise that it may be desirable in other provinces, at any rate at first, to attach 
fewer powers and responsibilities to the Board. 

Three main suggestions have been made : — (1) That the Director of the 
department should be an executive officer solely responsible to his Local 
Government ; (2) that the department should bo controlled by a Board of 
officials and non-offibials, and that thp Director should be its executive officer 
and under its orders ; (3) that the Director should work under the orders of 
the Local Government, but should be assisted by a Board, of which ho would 
be the Chairman. So far Madras has adopted the first method and the United 
Provinces the third. No province has accepted the second proposal and rightly 
so, as it seems to be unworkable. There seems to us to be no doubt that 
the third course should be generally followed. The Board should not be merely 
an advisory body liable to have its suggestions disregarded by the Director ; 
for it will be difficult to get responsible and competent men to serve on such 
conditions. In respect of all maltefs not specially excluded from its scope, 
it should be consulted, and in particular regarding the framing of thelradget, 
the expenditure of budgetted funds, and the appointment and promotion of the 
saperioi^ but discipline and ordinary office routine, as well as such matters 
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as tke local administration of tho Fa<jtories, Mines and Boiler Acts» should bo left 
to the Director. Where the Board is in agreement with the Director, action 
may be taken within the powers delegated to the department by the Local 
Government; where they disagree, the matter should be referred to the 
authority to which the department is subordinate. It is hardly necessary to 
add that the Director should not submit proposals to Government regarding 
questions in which the Board is concerned, without consulting it. 

809. Some diversity of opinion exists as to the composition and strength Compositton and 

of the Board. We consider that it should be mainly non-official. We do ®**®“**** I 

not think that it should be ijsed to co-ordinate the work of the various other ' , 

departments of Government which will come into intimate contact with the 
Department of Industries, such as those controlled by the Director of 
Agriculture, the Kegistrar of' Co-operative Societies, the Conservator of Forests 

and the Chief Engineer. In our opinion, the Board should be a link between 
merchants and manufacturers and the executive authorities of Government 
who deal with their interests. It is, we think, worth while to recommend 
specially that adequate provision should be made for the representation of 
financial interests by the managers of banks or branches of banks established in 
the province. The post of Secretary to the Board should be filled by an 
appropriate officer of the Department of Industries. 

The Board should be a small body, the size of which should not bo less 
than six or more than twelve, according to the province. In the case of a 
Board appointed from the business community of a province, it would hardly 
be possible to appoint more than a single member with a knowledge of a 
subject like hand-loom weaving ; and such a member might not be helpful 
in respect of other matters. The Board should, therefore, have power to 
co-opt members for temporary or special purposes and to appoint standing 
or temporary sub-committees, including persons from outside its own number, 
to deal with special subjects. We think that the development of the depart- 
ment would bo facilitated by the formation of local or district committees 
which would be able to diffuse industrial information and would report to the 
central committee regarding matters of local interest. Further these 
committees should prove a powerful means of exciting throughout the province 
an active interest in the work of the department. 

810. It might be desirable to offer fees to the members of the Board and Payment ol 

of the sub-eOmmittees and to grant them travelling allowances for attending ol tin 

meetings. This course is commonly adopted, not only in the case of tiio 
directors of limited companies, but also of the members of Port and Improve- 
ment Trusts. 

311. The description which we have given elsewhere, and in particular in Qoaliflcations (rf 
Chapter XIV, of the duties which the Director wiU have to perform, and *^*®®o*or ol 
the proposals which we have made in this chapter regarding his administrative 
position and the working of his department, will show that he must be a man 
with special qualifications. These include, in the first place, business sense, i.e., 
the capacity of appreciating the technical features of industries in their bearing 
on commercial possibilities, and the ability to form conclusions as to the commer- 
cial soundness of a scheme worked out by a technical expert ; the power of 
organisation ; familiarity with the practical handling of economic questions ; 
and local knowledge. If such a man be also an expert in any industrial branch, 
this wjll be a ^eat advantage. Men of the above type may be found either in 
Government service or among the commercial community. Officials will 
probably be somewhat deficient in their appredalion of the business aspect of 
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industrial propositions and in their capacity for business management. Those 
of them who do not possess technical knowledge will be unable to add to or 
improve the suggestions of their technical staff, and it is not likely that they 
will be able to initiate new industrial proposals. H on-oflioials may or may not 
possess expert technical knowledge ; but they are less likely to have wide local 
knowledge, while the best men among them may not be willing to accept the 
comparatively limited prospects of Government service. Our remarks in this 
chapter have special reference to the initial appointments, which will give 
rise to the greatest diflS.culty. Later on, Directors will be provided from the 
Imperial Industrial Service, if our proposals in Chapter XXII be adopted. 
Por the first appointments, power of organisation must be recognised as a 
factor of special importance. If, then, a properly qualified industrialist or 
business man is not forthcoming, the balance of advantage in these cases is 
in favour of the selection of the Director from one or other of the existing 
services. But no undue delay should bo allowed to elapse before replacing a 
non*technical man by a suitable member of the Industrial Service. 

312. Wo recommend that the relations of the Director and the Local 
Government should be as direct as possible, an end which may be effected by 
giving him the position of Secretary for commercial and industrial subjects. 
Proposals emanating from his department will already have been scrutinised 
closely by the Board of Industries ; and it seems an unnecessary addition to 
have these further passed under review by Secretaries with no special know- 
ledge or experience of the subject, though they should of course be examined 
in the Pinancial Department of the Secretariat and by the Secretaries dealing 
with other departments which may be affected by the proposals. 

We have considered the arguments put forward on the other side. Some 
of them have been recapitulated in a parallel case in paragraph 48 of the 
Report of the Public Works Department Reorganisation Committee. But 
with reference to the views therein expressed, we think that the Director of 
Industries and his Board, dealing as they do with the economic and business 
aspects of a proposal as well as with its technical features, will not be exposed 
to the risk of taking a narrow departmental point of view. 

We recognise also that, as pointed out by the Public Works Department 
Reorganisation Comrhittee, the head of a department, who is also a Secretary 
to Government, may be to some extent prevented from touring. But we think 
that this objection has been overstated. Although the touring W'ork of the 
Director of Industries is important, it is confined to the area of a single pro- 
vince, and his tours need not, owing to the nature of his work, be so prolonged 
as those of a Chief Engineer. Cases can reach him by post and bo returned by 
him without undue delay ; and between his tours he will have ample oppor- 
tunities for personal discussion with the Member in charge or the head of the 
Government. He would, in any case, require, except in the smaller provinces, 
the assistance of a Deputy Director, who should be an officer as far as possible 
of the type which we have indicated as required for the post of Director, and 
ibis assistance would set him free from routine inspections. 

We have also seen it urged that the scrutiny of a proposal by the Member 
in Oharge (or the head of a local administration without a Council govern- 
ment) and by his Secretary should be looked on as a single administrative act, 
performed for the sake of convenience by two separate persons. In practice, 
however, this arrangement involves noting by the ministerial subordinates of 
the Secretariat and by Under Secretaries, with a consequent waste of time ; 
and we are of opinion that, if the Director of Industries and the Advisory 
Board do thdr duty properly, the case can be put before the responsible head 



as adequat&ljr as by a Secretary ; while in the cases that the Secretary at 
present sanctions on his own responsibility, the Director should, himself hare 
the necessary powers. A large proportion of the proposals sent up by him 
will be of a nature that should bo deeided on purely commercial principles ; 
and, with the opinions of the Director and his Board to help him, the respon- 
sible Member of Gorernment should have ample materials for coming to a 
decision. The oases referred should not be numerous, if proper delegation of 
powers is effected. 

313. We have already drawn attention to the difficulties that will face a Salary oi 
Local Government in selecting a suitable man to fill the post of Director, Director of 
especially in the case of the first appointment ; and these, toigfither with the 
important influence which the personality of the Director will exercise over the 

tone and methods of the department, warrant a substantial rate of pay, sufficient 
to attract a good man and to retain his services for a reasonably long period. 

The Director, at least in all but the smallest provinces, should be a man with 
long Indian experience, which should probably not be less than 15 years. Such 
a man, if in the Indian Civil Service and of abilities above the average — and 
these will be needed in such a post— will be in receipt of not less tban Rs. 2,000 
a month. Members of the other services would bo drawing somewhat lower 
pay. A man who has started in commercial life without family or other 
interest w^ould at that time probably be a junior partner in a business house, 
with prospects of a largely increasing share in the concern. We have already 
stated that the Director of Industries should hold the full status of a Secretary 
to Government. These considerations seem to ns to justify in the provinces 
of chief industrial importance, such as Bengal, Bombay and Madras, a salary of 
Bs. 3,000 a month, which might, in the case of a man taken from an existing 
Government service, be reached by incremental stages starting at a figure 
based on, but somewhat exceeding, his salary in the regular line, and graduated 
so as to reach the maximum in about 5 years. Further prospects in the imperial 
department also await a successful provincial Director. In the case of the less 
important provinces, the maximum salary might range botw’^een Rs. 2,000 and 
Rs. 2,500. We recognise that the nature of the work null vary greatly from 
province to province, and that the possible sources of recruitment will be 
numerous. We therefore think it undesirable to do more than indicate 
generally the limits of salary likely to be found suitable, leaving the Local 
Governments to work out their initial proposals to suit individual oases. 

To secure really outstanding men for the first appointments, it may prove 
necessary to give specially favourable terms, oven in advance of those 
suggested above. 

314. A Deputy Director w'ould bo required at first in only the larger Salaries and 
provinces ; and he should receive a salary, which might suitably be incremental, ol other 
beginning at Rs. 1,000 and rising to Rs. 1,600. Deputy Directors may, in the 

first instance, be recruited from Government services or from the commercial indogtries; 
community, and later from the Imperial Industrial Service, as explained by us Deputy 
in the following chapter. Director*. 

315. The industrial engineers who would be required in the provincial indostrial 
departments would be concerned mostly in the erection of small power *“**“•**>*• 
plants and in advising on the erection of machinery in factories ; speoialis|i 
knowledge, where needed, would be provided, as a rule, by seconding special 

men froia the cadre of the Industrial Service or by temporary appointments. 

They must bh good all-round men with a wide range of practical experience. 

Men of the class required should be recruited in the first instance as explained 
by 118 in the next chapter, but they will need training and practical experience 
before they are fit to be placed on responsible work. As We point out there, the 
engineer staff should form the basis from which our proposed Industrial Service 
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will be built up, and for exceptionally qualified men there would* be prospecto 
of rising to administrative rank. 

316. The work of Chemists in the provincial departments will be mainly 
of an analytical character, and men with adequate qualifications can be 
obtained on salaries of Rs. 800 rising to Es. 600. 

317. To carry on the current duties of the Department of Industries 
throughout the province, it would be necessary to create a number of territorial 
charges, the size of which would depend on the work to be performed. Each 
should be supervised by a circle oflScer, whose duties would comprise the 
general supervision of all but the most important local activities of the 
department. would be its representative on the spot and the channel of 
communication between the people and tlie department. He would receive 
requests for assistance, make local inquiries, prepare schemes and supervise 
minor works. He should invariably be an engineer with a general experience 
of industrial work. Such appointments could be filled best by local men, who 
are more easily able to establish friendly relations with the people and can 
tour more freely among them. Their salaries should generally range between 
Ks. 200 and Es. 700. 

316. A senior office assistant on Es. 600 or thereabouts would be required 
in all but the smallest provinces to collate and keep up to date the commercial 
and industrial information furnished to or collected by the Industrial 
Department, and to supervise the office work in connection with the checking 
of indents and the purchase and supply of stores. 

319. We give below a statement showing the officers who would constitute 
the superior staff of a Department of Industries in one of the larger provinces. 
Some of these would be officers drawn from the Industrial and Scientific 
Services, and the remainder would be either experts on temporary agreements, 
or officers recruited for the local Industrial Service, which each provincial 
department would require. The list is inclusive, and all the officers comprised 
therein might not be required in any one province at one time. We 
have formulated in the next chapter our proposals for the constitution of 
an Industrial Service, but, for the sake of convenience, we have anticipated 
these by indicating in the statement the officers who would ordinarily bo 
members of that service. 
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CHAPTER XXII. 


AN IMPERIAL DEPARTMENT OF INDUSTRIES. 


320. We have already explained that there will be certain industrial of 
problems of importance common to more than one part of India, which in each 
case involve the employment of a comparatively numerous body of technical ^ 
experts to investigate them, it may be on a commercial scale, and to pro- Oovemment for 
pound promising solutions. These are sufficiently important and sufficiently *be^®****** 
correlated, both in themselves and in the public mind, to justify special ^ 
treatment, and they involve interests which deserve separate representation in 
the Viceroy’s Executive Council, They are more closely allied with manu- 
facturing industries than with the production of raw materials, and wo conse- 
quently see no reason for grouping them with Agriculture and Forests, Avhich 
would thus remain, as now, associated with Irrigation, the administration of 
Land Revenue Law, the collection of Land Revenue and the control of the 
Veterinary Service. 


It is thus a most important duty of the Government of India to pro- 
vide the machinery required to ensure the uniform development that alone 
wilFmake the country self-contained, both economically and for purposes of 
defence. From this point of view, India’s most prominent present deficiencies 
are the absence of provision for Ihc smelting of metals and consequent pro- 
duction of alloys, the manufacture of chemicals and the utilisation of the 
by-products of destructive distillation of coal and wood, the manufacture of 
rubber, now^ exported in a raw state, the preparation of foodstuffs for transport, 
the production of the better qualities of leather and the utilisation of the 
natural wealth of the forests for the recovery of drugs, essential oils and 
dyes. In addition to the production of these essential materials, the organisa- 
tion on a large scale is’ also necessary of manufacturing operations for the 
production of articles, many of which will probably not be undertaken in the 
near future without some form of Government guarantee or support. This 
applies especially to the manufacture of electrical machinery and certain 
special forms of mechanical plant, such as internal combustion engines, 
machine tools, and heavy steel forgings. In most o^ these enterprises it is 
obvious that only Government can bo expected to give an effectual lead. 
Similarly, propositions for the development of hydro-electric power involve 
concessions either for development or distribution independently of provincial 
boundaries and beyond the functions of Local Governments to regulate. 
We consider that our administrative proposals w ill meet these requirements 
without trespassing on tho rights and functions of provincial Governments in 
connection with their own local problems, whether social, economic or 
industrial. In designing this central machinery, we are not in any way 
ireducing the authority of Local Governments ; for the programme of progress 
which we propose for them will, if conscientiously undertaken, demand a great 
increase of effort and of co-operation both on the part of the respective 
Governments and of the peoples under them. Wo are not taking away 
responsibilities from Local Governments in order to centralise them in the 
Government of India, but, on the contrary, are proposing additional activities 
for both, especially the latter, which, according to the majority of our witnesses, 
has been out of touch with the copamercial fiud industrial needs of the 
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821. The duty of supervising and stimulating such important interests, 
many of which are vital both on economic and on military grounds, could 
not fairly be left to Local Governments, as the whole programme of industrial 
development must be framed on a naticTnal basis and, in particular, to meet 
military needs which will vary from year to year. Although some of these 
industries which are required for the direct production of lethal munitions will 
presumably be carried on in factories owned and administered by Government, 
by far the majority of them might more suitably be entrusted to private 
enterprise ; but, if the latter are left to unassisted private enterprise, their 
development will be unequal, and only those will be taken up which offer the 
largest and quickest returns on comparatively small capital risks. Many of 
these industries also flourish only in family groups, and, unless the State is 
made responsible for the encouragement and maintenance of the economically 
weaker members of such groups, even the more remunerative enterprises may 
be neglected to the detriment and possible danger of the country. Experience 
of the past three years has drawn attention to the fact that the requirements 
of modern civil and especially industrial life largely coincide with the list of 
essential munitions of war, and that questions of defence are vitally connected 
with those of industrial development. After the war, India will find herself 
face to face with nations struggling to recreate their wealth and to emerge 
from the economic morass into which they have been plunged. All industrial 
problems will then assume an enormous importance for this country ; and 
without wise guidance and the whole-hearted and energetic prosecution 
of a strong constructive policy, India cannot possibly become strong and 
self-supporting, and cannot possibly fulfil her duty to herself and to the 
Empire. 

We have proposed In this report an extensive scheme designed not only to 
remove the existing industrial deficiencies that threaten national safety, but to 
strengthen and enrich the country as a whole, by providing it with the necessary 
equipment for increasing il.s powers of production. A necessity therefore exists 
for a central authority organised alike for the general control of this policy, and 
for the actual execution of such parts of it as we have sliown cannot be suitably 
undertaken by Local Governments, No avoidable delay can be allowed to 
occur in the prosecution of this policy, and care must be taken that progress 
mu.st be on even and continuous lines, and dangerous gaps avoided. These 
functions can only bo performed by a special department of the Imperial 
Government. 

Heceidty lor a 
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822. The Imperial Department of Industries would control the administra- 
tion of the various Acts with which it is concerned, and would be resjjonsible for 
the general direction of the accepted industrial policy of the country, including 
leohnical and industrial education. 'J'he remaining duties of the department 
would consist of the initiation and running of any imperial pioneer and research 
f 9 ,ctorip 8 that may be needed; the management of full-scale Government 
factories ; the framing of schemes for assisting private enterprise of a class 
for which an imperial agency would be required ; the supply of stores ; 
the collection and dissemination of commercial and industrial information J 
and the direction of such scientific and technical services and departments as 
come under its control. The latter class of duties will involve much work of 
an executive nature, which cannot conveniently be performed directly by a 
department primarily constituted, like other departments of the Government of 
India, lor the consideration and enunciation of matters of general policy. 

An opganisation of suitable constitution and powers will, therefore, be 
required for the performance of the administrative and executive duties 
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described above. In view also of the growing complication of Government 
work, it is desirable to free the Member in charge from as much routine as 
possible, and leave him leisure to deal with questions of policy. 

The executive and administrative duties of the department, many of which 
require special technical knowledge, should be performed in subordination to 
the member by a group of responsible officers whose experience and qualifica- 
tions can be best utilised by combining them in a single body. This body we 
propose to call the Indian Industries Board. Its constitution and functions 
will be outlined after enumerating the various heads of work and subordinate 
departments for which the Member in charge would normally be responsible. 

They are obviously in excess of what any one individual could effectively 
control, while carrying on liis duties as an Executive Member of the Vioeroy^s 
Council. 

323. We have, however, still to explain what, in our opinion, should be 
the precise relations between the Member in charge and the Board. We have jjj (jiuag^ 
considered the desirability of providing the Member with a secretariat andth#Bo^. 
departmental establishment, in addition to the establishment attached to the 
Indian Industries Board. We recognise that the Member might with the help 
of a separate secretariat be able to bring a more independent judgment to 
bear on the Board’s proposals. But the extra cost involved, and the delay 
and waste of work caused by the double noting, would more than outweigh 
the above advantages. The Member, after all, is responsible not only for 
laying down the general policy of the department, but for securing its energetic 
prosecution ; and we think tliat this responsibility can be best maintained, not 
by placing him in the seat of a detached critic, but by emphasising his 
position as departmental head. He should, wo think, be President of the 
Board, without the charge of any specific branch of work. This would enable 
him, in considering any question that may come before the Board or any 
proposal that may emanate from the head of a subordinate department, to take 
a view which would be free from the departmental prepossessions that may 
affect his colleagues. It will also keep the other members of the Board 
sufficiently in touch with the general policy of Government, to prevent 
inconvenient divergencies, resulting in friction or waste of work. The 
Member, as President of the Indian Industries Board, must have full powers 
as he has full responsibility, and should, therefore, be in a position to overrule 
the views of his colleagues ; they should, however, have the right of placing 
their opinion on record in such casos. 


324. The subjects and departments at present under the control of the Functions ol 
Department of Commerce and Industry, which we have either specifically 
recommended for allotment to the proposed Department of Industries, or 
which should fall to its share, in view of their nature and associations, are 
the following : — 

1. Geology and Minerals (including the Geological Survey of India 

and the administration of the Indian Mines Act) . 

2. Salt. 


3. Indian Explosives Act and the Indian Petroleum Act. 

4. Stationery and Printing. 

5. Inventions and Designs 

6. The collection and distribution ol commercial and industrial 

intelligence. 

7. The supply of stores, which, under our ^proposals, will include the 

receipt of indents and their examination and distribution for 
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purchase in India or abroad ; and the administration of the 
Department of Stores. 

8. The Indian Factories Act. 

9. The general encouragement of industries, including the gr^int of 

assistance or concessions to industrialists in oases of more than 
provincial importance. . 

10. Advice to Local Governments regarding the improvement of industries 
and the conduct of technical and industrial education, the latter 
of which duties has hitherto pertained mainly to the Department 
of Education. 

11. The administration of the various Acts relating to steam boilers. 

In respect of some of the above heads (Nos, 2, 6, 7, 9 and 10), we have 
proposed a considerable increase and modification in the scope of the existing 
work. In Chapter XV we have recommended that the following subject 
be transferred from the charge of the Public Works Department to the 
Department of Industries ; — 

12. Electricity. 

We think that the Department of Industries should also be made 
responsible for the following heads, if they are placed under the control of a 
civil department: — 

13. Ordnance factories. 

14. The inspection of ordnance manufactures. 

The proposals which we have detailed in Chapters IX and XIV of our 
ro2)ort would also involve the control by -the Department of Industries of the 
following entirely new heads : — 

15. General direction and application of, chemical research, and the 

control of the proposed Chemical Service. 

16. Imperial factories for research or demonstration. 

We have iJroposed that chemical resear (jh and the Chemical Service 
should be under the Department of Industries. Of the other scientific services 
recommended iu Chapter IX, those relating to bacteriology, botany, entomology 
and zoology will be so closely in touch with the work of tlie Agricultural and 
Forest Departments that they would naturally come under the same dejiart- 
ment of the Government of India. Tho- Chemical Service would, it is true, 
lend its olficers to practically every department of the Government of India, 
but its relations with industries would be so numerous that it should certainly 
be brought for administrative purposes under the proposed Department of 
Industries. The subject of geology and minerals would also have its nearest 
associates in the chemicar gi’oup. There remain a certain number of technical 
industries, such as tanning and the manufacture of glass and of certain 
chemicals, including dyes, which would require laboratories for research, 
research factories and small pioneer factories on a commercial scale. I'he staffs 
of these should include chemical technologists, and, as these factories would not 
be permanent, the cheapest way of staffing them would be to borrow men from 
the Indian Chemical Service. 

With reference to items 13 and 14, ordnance factories and the inspec- 
tion of ordnance manufactures, we have already stated in Chapter 
XIV that ordinarily we see no reason for the existence of full-.scale 
Government factories, except tor the production of lethal munitions. 
We have tal^en no evidence regarding .the working and control of these 
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fatutories, but we haye contemplated the possibility of their being placed under 
the Department of Industries, because their operations must bo conducted 
on business and technical linos very similar -to other activities of- that depart- 
ment. If it be decided to hand over these factories to the control of a civil 
department, they would naturally be administered with direct regard to 
military needs (and it should not bo difficult to provide an appropriate 
mechanism in the form of a Munitions Council to ensure this end), while they 
would be actually managed by specialised technical officers. 

We thinh that the Department of Statistics should ho left under the 
control of the Commerce Department of the Government of India, while 
Fisheries should not be handed over to the Department of Industries, unless that 
department is also eventually required to take charge of Agriculture and 
Forests. . 

325. It will be observed that the heads of business which would be placed Duties and 
under the Department of Industries, fall naturally into three classes, with 
reference to their subject matter and to the qualifications required by the industriM 
supervising member of tho Board. Tho Indian Industries Board should, Board, 
therefore, consist of three ordinary members apart from tho President. The 
member dealing with heads 1, 2, 3, 15 and 16 should be a man whose educa- 
tion had combined a scientific training with subsequent practical experience 
in subjects such as those which form the equipment of, say, a consulting 
mining engineer or of a technological consultant. Heads 4, 0, 7, 8, 9 and 
10 are matters into which general business qualifications mostly enter. It is 
important that the same member should bo in control of heads 6 and 7 to secure 
close relations between tho Controller- General of Stores and the Director of 
Commercial and Industrial Intelligence. Finally, heads 6, 11, 12, 13 
and 14 are concerned either with actual commercial production or witli the 
business aspects of industries, and could suitably he handled by an officer 
possessed of business experience, though his predominant qualification should 
ordinarily be a knowledge of engineering. 

We consider it desirable that, if possible, one of the members of tho Board 
should have had actual business experience. 

Tho equipment of the three controlling officers, whoso functions we have 
indicated, will thus cover almost all requirements in any branch of industrial 
development or administration, and wo have already stated that wo think it 
desirable to combine the three officers in a Board. When an officer is dealing 
with a proposal of importance, even where it relates exclusively to subjects 
under his own control, we think that personal discussion with experienced and 
highly qualified colleagues, whose charge consists of allied subjects, cannot fail 
to bo of use. Discussion by the Board will be of special value in dealing 
with requests for concessions and for assistance to private industrial under- 
takings, and with proposals for the pioneering of new industries by Govern- 
ment ; the disposal of such matters often involves very difficult questions, but 
these must be systematically examined and decided, if our proposed industrial 
policy is to he effective. 

826. Tho salaries of the regular members of the Board should be Rs. 4,000 and 
a month each ; their position and qualifications demand good pay, and that responsibilities 
proposed would mark their difference in status from officers immediately 
Bubordifiate to them, whose salaries would range from Rs. 2,000 to Rs. 3,000. 

The members of the Board should be appointed for a term of five years. To 
attract suitable commercial men who have proved their qualities in business, it 
may be necessary to offer a pension, and we considea: that it would be advantage- 
ous to provide for a renewal of the period of membership in very 82 )ecial cases. 
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Each member should have power on his own responsibility to decide cases 
arising from the branches directly under him of less importance in point of 
principle or the amount of money involved; where other branches are 
concerned, a reference should be made to them ; but in more important matters 
it would be desirable to invoke the collective responsibility of the Board. The 
members of the Board should tour regularly and frequently ; and their 
collective functions are not likely to be exercised wfth sufficient frequency to 
interfere with this duty. 

327. The Board would require a Secretary, who should bo Secretary to the 
Department as well as Secretary to the Board. Ho should draw a salary of 
Rs. 3,000 a month. An Assistant Secretary would also be needed for each of 
the three groups of subjects that forms the portfolio of each ordinary member 
of the Board. 

328. After careful discussion of alternative plans we feel compelled to 
recommend that the headquarters of the Board should bo u ith the Government 
of India. We have considered the possibility of separating the Member in 
charge from the rest of the Board, which would have made it possible to locate 
the latter body at some other centre. We fully realise from the unsatisfactory 
experience of the past, the imperative necessity of keeping the activities of the 
Board in close touch M'ith the industrial life of the country. But wo think 
that this need will be largely met by tho fact that the officers controlling the 
variohs departments under it would be wording in largo industrial centres, 
while the members themselves also would have had considerable industrial 
experience and would tour regularly. It would, moreover, be difficult to 
select an industrial centre as the headquarters of the Board, without introducing 
a bias that might react unfavourably on other centres. Further, the importance 
of maintaining close contact between the Board and tho Member in charge 
is very great. Without it the work of the Board would be delayed and tend to 
becoaie ineffective, while the Member in charge of the Imperial Department 
might lose touch with the concrete .facts on which the industrial policy of 
Government must be based ; misunderstandings might arise, and the Board 
might lose sight of the wider aspects of policy by which its proceedings should 
be directed. 

329. To ensure that tho proposed department follows sound financial 
methods and to save the delays which necessarily arise, if references to the 
Finance Department are conducted by ordinary departmental routine, we 
recommend that the services of a Financial Adviser, with similar powers and 
functions to those of the Financial Adviser to tho Army Department, be i^ade 
available for the Industries Board, as well as for the Department of Industries. 
His services would be of special value, if the Board be made responsible for 
the control of ordnance factories. This officer might conveniently be given a 
seat on the Board of Industries. This would secure for the Department of 
Industries a close understanding with the Department of ^ Finance. The 
Financial Adviser need not be a full-time officer, but should represent the 
Finance Department, with powers to sanction expenditure within specified 
limits or to refer at his discretion proposals for expenditure to the Finance 
Department. 

330. Our proposed or^uisation, both imperial and provincial, would 
require the services of a number of officers capable of exercising large adminis- 
trative responsibilities of different kinds. It is clear, however, from the 
descriptiou of their duties given in the foregoing chapters, that the nature of 
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their work would in many cases require engineering experience and in almost 
all practical acquaintance with business methods. The diiOBculty which 
Government will experience in obtaining such men can only, we think, be 
overcome by training tliem in an Imperial Industrial Service, and we shall now 
outline the manner in which this service should be organised. We propose 
in the first instance to discuss the working of the scheme after the initial stages, 
and to deal later with the difficult question how it should be started and 
built up. The suggested imperial department would require suitable controlling 
and junior officers for work under the following heads : — 

The administration of the Mines Act, which is carried out by the 
Department of Mines. 

The Department of Northern India Salt Revenue, which will, if our 
proposals are accepted, be concerned almost entirely with the 
production of salt from sources under imperial management. 

Inventions and Designs, the law and regulations regarding which are 
administered by the Controller of Patents. 

The collection and distribution of commercial and industrial intelli- 
gence obtained from provincial and imperial officers by the 
Director. 

The supply of stores, which will require officers under the Controller- 
General of Stores and the provincial Directors of Industries for 
purchase and inspection. 

The Indian Factories Act, which is administei’ed by provincial depart- 
ments consisting of Chief Inspectors and Inspectors. 

The general encouragement, of industries, including the grant of assist- 
ance and concessions to industrialists. 

Advice to Local Governments regarding the improvement of industries 
and the control of technical and industrial education. 

The admiiiistration of the various Acts relating to steam boilers. 

This head of work would bo carried out in the same way as in the case of 
the Factories Act, by staffs under Local Governments. 

Electricity. I'lic Imperial Government has at present an Electrical 
Adviser, while the Local Governments have Electric Inspectors. 

Government factories for research or administration. These would be 
worked by engineers, technical specialists and chemists. 

The Controller- General of Stores would fix, contracts for the supply of 
articles, among which engineering materials would be the most important. His 
staff wmuld consist of purchasers and inspectors for textile goods, timber and 
furniture, tools, machinery and manufactured or partially manufactured 
metals. 

The Director of Commercial and Industrial Intelligence would collect 
information regarding the prices, movements and availability of raw materials 
and manufactured articles, new industrial processes, and the progress of 
industries in India. 

331. Provincial Directors would have a wide range of responsibilities. 
They would advise and assist local industries of all kinds in technical matters 
and would in many cases give direct financial aid. They would control 
industrial and technical education. They would collect industrial and 
commercial information, and would be the mlvisers of th^ Local Governments 
in industrial and commercial matters. They would arrange for the local 
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purchase and inspection of stores. They would have under them a staff including 
engineers, technological chemists, specialists in various industries, craftsmen, 
and technical and industrial teachers of various grades. The Deputy Directors 
would assist the Directors in most of these functions ; and in particular would 
themselves inspect institutions for technical education. They would assist the 
snaaller private industrial concerns, and supervise the work of engineers and 
industrial specialists. They would also organise and administer the various 
forms of assistance to cottage industries. The special Intelligence Officers at 
Bombay and Calcutta would collect and supply commercial and industrial 
intelligenco in those cities, especially in respect of foreign trade. 

Officers of the Imperial Industrial Service employed by Local Governments 
would 1)6 jjlaced under their orders as in the existing cases of the Porest and 
Agricultural Services. 


332. A number of engineers would, as we have seen, be employed under the 
higher administrative officers both imperial and provincial. Though the 
majority of these engineers might be engaged either on short-term agreements, 
or with salaries and prospects designed to retain them in Government service 
only for short periods, we think that some of the posts might serve as a useful 
training ground for higher administrative work. 

A certain number of men with training in chemistry, geology, and 
specialised forms of engineering, such as mining (for example in the Salt 
Department) and electricity would also be needed. 


Arguments lor 
creating an 
Imperial 
Indnstrial 
Service. 


333. A u^orking basis for recruitment is thus indicated. It should not be 
difficult to select young men with a thorough training in engineering, but not 
yet definitely committed to any form of specialisation. If such men be 
recruited into a service with the duties and prospects of employment that we have 
described above, they would gradually acquire, in the less responsible depart- 
mental posts, business and administrative experience which would fit them for 
promotion to the higher grades. There would ho some to whom the technique 
of their profession would make a stronger appeal, and these might prefer to 
specialise in different branches of engineering. 

If, on the other hand, no such service be constituted, Government would 
be left with a number of isolated posts, each of which would have to be filled 
by separate recruitment or by casual promotion, and the ' result would be 
discontent or inefficiency on the part of the staff, and constant trouble to 
Government in filling vacancies. Government would find it difficult to obtain 
men of the qualifications required for the higher posts by direct recruitment ; 
and would be in competition with private employers, who will themselves need 
just the typo of men that Government is attempting to obtain. Unless, there- 
fore, the prospects and prestige of Government service are such as to counter- 
balance the attractions of higher remuneration elsewhere. Government would 
have to bo content with inferior men. The young engineer brought into 
Government employment may, under the scheme which we propose, reasonably 
count on promotion in due course to a post of Director, or of head of a depart- 
ment under the Industries Board ; or, if his abilities are adequate, to a member- 
ship of the Indian Industries Board itseH. 

The parallel between these proposals and those for the scientific services 
is very close. In each case, we rely on the prospects of an organised service 
to facilitate recruitment by offering definite prospects and a continuous demand 
for men of a particular type, of whom a regular supply would be forthcoming 
in response thereto, The service would afford an elastic and eonvenient system 
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of filling the rarioas posts required throughout the country ; and its existence 
and traditions should inspire esprit de corps, and give its members 
administrative experience and opportunities for specialisation. These qualities 
are expensive to buy ready-made in the open market. We do not, in the 
case of either the Industrial or the Scientific Services, overlook the necessity that 
will arise for the recruitment on special terms of men for individual appoint- 
ments or lines of work, either from other Government services or from private 
employment, whilst outside consultants of high reputation will bo needed 
from time to time to advise on specific problems. 

It will be observed that the staff for the manufacture and inspection of 
munitions is not included in the above proposals. This staff will have to serve 
under special regulations, to secure the preservation of secrets of military value. 

The ordnance factories will be a unit sufficiently large to maintain a service of 
their own; but exchanges between this staff and the Imperial Industrial 
Service may occasionally be effected with advantage, and the latter would in 
any case provide a most useful reservoir for war purposes. 

334. Recruits for the Imperial Industrial Service should be men possessing The Imperial 
qualifications such as will bo obtained by mechanical engineers who have passed 
through the courses of training that we propose in Chapter X, or by students 
of the existing Indian engineering colleges who have obtained the full diploma 
in mechanical engineering. Those qualifications are equivalent to, but not 
necessarily identical with, those required for admission as Associate Members of 
the Institute of Civil Engineers. The age of recruitment should not usually 
exceed 26 years. All recruits should be selected by a committee working under 
carefully prescribed rules. We think it desirable, if the young engineers whom 
we propose to recruit are to develope into valuable men, that they should be 
encouraged after about three years’ service to take study leave, which sliould 
be given on not more than two occasions, and for not more than two subjects. 

The total leave so enjoyed should not exceed one year in all and should be 
confined to the first 20 years of service. Men within two years of their 
pension should not be allowed study leave. These conditions would, we think, 
give the best results and prevent abuses. They might also bo made applicable to 
the scientific services. 

The initial salary of men recruited under the conditions proposed above 
need not, on a pre-war basis, exceed Rs. 460 a month ; they should be on 
two years’ probation ; and should be eligible on confirmation for appointment as 
Industrial Engineers in provincial Departments of Industries, in Govern- 
ment research or pioneering factories, or even, in exceptional cases, as Deputy 
Directors. These latter appointments, however, should as a rule be filled by 
men with not less than six years’ experience of industrial work under Indian 
conditions. The pay of Industrial Engineers should be incremental, starting at 
Rs. 600 on confirmation and rising by stages of Rs. 60 a year to Rs. 1,600, with 
an efficiency bar at Rs. 1,250. More highly paid posts should in all cases be 
filled by selection. 

The ordinary conditions governing the grant of pensions for Government 
service should be applicable. 

836. We think it necessary to point out that the work which the Industrial Possible 
Service would have to perform would eventually tend to change in nature. 

WRile it is impossible and useless to forecast the exact lines of alteration, the of 

general trend, if the industrial policy which we recommend prove successful, the work sA llie 
will probably be in the direction of a lessened need for demonstration and department, 
pioneering work| and an increased necessity for research, technical education 
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and commercial and industrial organisation. The general characteristics of the 
stafP employed would then become to a greater extent scientific and adminis- 
tratiye, and to a less extent technical than at present contemplated. But the 
possibility of this change is relatively distant, and it is unnecessary to make 
proposals at this stage for any consequent change in recruitment.* 

336. To meet the situation which will exist before a regular Industrial 
Service has been built up, special measures will be needed. No time should be 
lost in introdiifcing the proposed method of regular recruitment to fill the 
junior ranks of the service. But the selection of incumbents for the higher 
posts will be diflScult, and there will be serious risks of failure and disappoint- 
ment, the results of which are bound to retard progress. It is, therefore, 
necessary to move cautiously ; posts should not be filled merely because such 
posts have been created, and permanent arrangements should not be made until 
satisfactory candidates are available. A policy of judicious opportunism must 
be adopted in respect of the sources of recruitment. Suitable men may be 
found in one or other of the existing services or in private employment. 
Though we think that engineering experience must even from the outset be 
regarded as a desirable basis, tjie capacity for organisation and general business 
sense will be of special importance in the case of initial appointments. Some 
indication of the lines on which we think that selection should be exercised 
in the case of Directors of Industries, which will be the most diflScult of all 
posts to fill, has already been given in Chapter XXI. For those, and for other 
high posts, men may have to be engaged for limited periods and on special 
terms. 


Necttnity for 

training 

Indians. 


337. We have already alluded in Chapter IX to the desirability of increasing 

the provision for training young Indians in the higher branchess of science and 

technology, thereby increasing in the country the number of potential recruits 

for the proposed scientific and technical services. We have made similar 

proposals for the training of young engineers of the kind required for the 

suggested Imperial Industrial Service. We recognise that at the outset there 

will be some difficulty in obtaining recruits either from England, in (tonsequence 

of the demands for qualified engineers for reconstruction after the war, or 

from India, because of the present relatively small field of selection. 

« 

As the opportunities for technical training increase, however, we believe 
that the necessity for importing specialists will diminish and that ultimately 
these services will be mainly filled with officers trained in this country. 
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CHAPTER XXni. 

ESTIMATE OF COSTS. 

888. The proposals which "we have made for the development of Indian Scope and 
industries involve the creation of an Imperial Department with an Industries o* ®stimate. 
Board exercising executive control over certain Government activities, some 
of which are already carried on and some of which are new ; of provincial 
Departments of Industries, ten * in number, which will also take over certain 
duties from other departments, but will be mainly occupied with new work^ 

We have prepared estimates showing tbe cost which the imperial and each of 
the provincial Governments would be called upon to bear. These estimates 
have been framed to provide for the work which, wo think, may be done and 
the situation which, wo think, will exist for some time after the end of the 
war ; and we consider that tlio total proposed ex])enditure can bo worked up to 
with advantage within a period of from five to seven years. A perusal of our 
report will show that we do not contemplate any extensive schemes of 
Government participation in actual manufacturing operations, and we provide 
no estimate of the cost of such Government factories as it may be found 
necessary to establish in the interests of national defence. Such expenditure 
would he incurred in pursuance of definite schemes of working prepared by 
expert agency, and only after their necessity has been accepted by Government. 

Our proposals have in certain instances been framed only on general lines, 
and we have in some such cases suggested that expert committees be appointed 
to work out the necessary details. Moreover, the cost of experimental and 
demon^t^^tion work depends on the extent to which ideas likely to be useful to 
industrialists are evolved by the staff that we propose, and on the nature of 
these ideas. This can bo determined only after detailed examination by that 
staff, based on some period of practical experience. The cost of construction 
and equipment of educational institutions and of industrial concerns is bound 
to be on a different basis under post-W'ar conditions, and the salaries demanded 
by scientific and technical experts are also likely to be affectect by the now 
economic position. Regarding all these itenos of cost we can be certain only 
of one thing, that they will be much higher than before the war, but how much 
this increase will be, and how it will be distributed, it is impossible to foresee at 
present. We have, therejore, thought it better to adoft pre-war rates in dll 
cases, a method which has the advantage of giving a fairly certain basis, on 
which readjustments can be made as soon as the course of events makes this 
possible. 

We have confined ourselves to (a) an estimate of the cost of the superior staff, 
estahlishments, and ordinary oflOLoo contingencies required for the administra- 
tive organisations which we propose, (6) a rough estimate, based to some 
extent on the cost of existing institutions, of the initial and recurring expend- 
iture on research and education, and {c) a general indication of the scale on 
which research and demonstration factories are likely to be conducted. We 
have not attempted to estimate the cost of office buildings for the staff of 
imperial or provincial Departments of Industries ; in some cases accommod- 
ation is already in existence ; in others buildings erected for war purposes 

* See tide b<iadiagt iu Statement 1 nt the end of ihii elwpter. 
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toay be made available ; in others offices may bo rented ; local circumstances' and 
probabilities which wo have no means of ascertaining must be taken into 
account in each case. 

♦ 

Some of our recommendations involve an increase in the cadres of the 
Agricultural and Forest Departments. These are in most cases either in 
support or in modification of proposals emanating from these departments, which 
have been referred to us for opinion, or placed before us in evidence. Wo do 
not feel it necessary to work out the detailed estimates for these proposals ; 
this task can be more appropriately perform^ by the departments in question. 


Tlwltonber in 
duuge, 

Rs. 80,700. 


The Imperial Department of Industries. 

339. The charges on account of the Member would bo : — 

Bb. 

Salary of Member . . . . . . . . 80,000 

Tour charges and travelling allowance . . . . . 10,700 

Total . 90,700 


The pay of a personal clerk, etc., would bo found from the Board’s estab- 


The Indian 
Indnstiies Board, 
Rs. 8,90,700. 


lishment provision. 

840. For the cost of the Industries Board no very useful precedent exists. 
The Indian Munitions Board, which is doing somewhat similar work, was 
started and continues under war conditions, and its functions in the purchase 
and control of supplies for large armies in the field naturally overshadow the 
rest of its work. The best basis to take is perhaps that of the Jtailway Board, 
whose work is doubtless greater in volume than that of the Industries Board 
would be, though it is probably less multifarious. 



Rs. 

Rs. 

3 Meinhers (Rs. 4,000) .... 

Secretary (Re. 3,000) .... 

3 Assistant Secretaries (Rs. 1,000) . 

Registrar (Rs. 800) .... 

1,44,000 

36,000 

36,000 

9,600 


Total 

2,25,600 

2,25,600 

Travelling allowance and tour charges of "tho 
Boat’d ..... 

15,000 

15,000 

Bstdblishmeat — 

3 Superintendents ..... 
Clerical ...... 

21,600 

97,500 


Total 

1,19,100 

1,19,100 

Allowances ...... 

Contingencies . . . _ . . . 

Special charges ..... 

16.500 

19.500 
1,000 


Total 

37,000 

37,000 


OsAND Total • . 3,96,700 


Kstimated. 


One-half of 
Bailway 
Board. 


Do. 

Do. 

Estimated. 


The total of Es. . 3, 96, 700 compares with Es. 6,12,000 for the Bailway 
Board in 1913>14. 

As against this charge, wo anticipate the possibility of savings on the cost 
of the Department of Commerce and industry, which the Department of 
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tndustries should relieve of a substantial portion of its work. Tho expect- 
ation of savings is based on the work and establishment of the former depart- 
ment before the war, and without reference to any modification of these which 
post-war needs may entail ; we do not attempt any precise calculation in 
figures. The total estimate for the Department of Industries amounts to 
Rs. 4,87,400, or, excluding the Member, Rs. 8,96,700, against a charge of 
Bs. 3,46,000 for the Department of Commerce and Industry in 1913-14. No 
special provision is included for the supervision of ordnance factories ; we 
consider that the members of the Board should be able to perform this duty, 
if necessary, without addition to their number. "We also think tliat a separate 
whole-time Pinancial Adviser will not be necessary, and have consequently not 
included his salary in these estimates. 

341. The nature and extent of the agency required for audit, apart from Audit and 
the ordnance factories, depends very largely on tho decision reached regarding accounts, 
the distribution of the purchasing organisation ; for the expenditure on stores 
would constitute by far the greatest portion of audit work. With tho degree 
of decentralisation which may reasonably be expected in respect of stores, 
the cost of the necessary audit establishment sho\ild not grqatly exceed that of 
the establishment required in the case of Delhi, which’ amounted in 1913-14 
to Rs. 46,848. We, therefore, estimate under this head a lump sum of Rs. 60,000. 

Tho total expenditure on the Member in charge, tlie Board, and on audit would 
thus amount to Rs. 6,47,400. The incidence of this charge, which may bo 
looked on as the cost of general supervision and control on the total expend- 
iture for executive work performed by provincial and impeidal departments, 
is less than five per cent. 


Subordinate Departments 

342. Of the 16 heads of business which would, according to our proposals 
in Chapter XXII, fall under the control of the Department of Industries, tliorc 
would be no additional expenditure in respect of items 3 ( Indian Explosives 
and Petroleum Acts), 4 (Stationery and Printing), 6 (Inventions and Designs), 

8 (the Pactories Act), and 11 ( Steam Boilers). 

343. Under head 1 ( Geology and Minerals ), we have suggested the Geology and 
appointment of a number of officers to inspect concessions of mineral rights MineralB, no 
belonging to Government. We understand that proposals have been made 

an increase in the staff of the Geological Survey Department, which provide for 
a number of officers sufficient, we think, to enable the department to perform 
this duty, at any rate fpr the present ; we, therefore, think it unnecessary to 
frame any formal estimate of the cost of our proposals. 

344. Under head 2 (Salt), we have suggested the desirability of handing Salt Bs, 800 
over to Local Governments the work of prevention in connection with the**'™®' 
extraction of saltpetre in the Punjab, the United Provinces, and Bihar ; and 

of confining the work of the imperial departnftnt to tho production and dis- 
tribution of salt from the sources at present under its control. This would in- 
volve tho appointment of technical officers to the diarge of the department itself 
and of the ^iffewut sources of salt ; but, in view of the fact that Local Govern- 
ments would probably arrange for tho performance of salt preventive duties by 
amalgamating with their excise staffs suchi>ortion8 of i\e preventive establish- 
ment as might be handed over to them, we are unable to estimate the financial 
effect of this part of our proposals, though it should doubtless result in a saving. 
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Nor do we attempt any estimate of the lower establishment required for the 
actual extraction or production of salt, seeing that this would be increased or 
decreased according to the output which .it is desired to obtain. Por the superior 
supervising staff we estimate the following charges : — 


Superintendont, Rs. 2,000 ....... 

Manager at Khewra, Ks. 1,000 — 100 — 1,500 (1,838^) . 

Manager at SambW, Bs. 750 I 

Manager at Pachbadra, Rs. 1,000 / * * ’ " * 

Manager at K»kat • 1 k,. 5„o e«,h . , . . 

Manager at Wareba . J 

Chemist attached to the department for research and technical 
work, especially at Sambhar and Paebbadra, on an average 
pay of Rs. 1,000 ....... 


Rs. 

24,000 

16,000 

21,000 

12,000 


12,000 


Total . 85,000 


By relieving him of the duties of prcA^ention, it should be possible to obtain a 
controlling officer, who may be styled Superintendent, on a salary of about 
Rs. 2,000. Under these conditions, the expert officers of the department should 
qualify for promotiDn to the post of Superintendent, which would require a 
general knowledge of salt extraction and administrative experience only. 


Against this we have to set off the cost of the corresponding portion of the 
existing staff : — 


Rs. 


Commissioner, Rs 2,600 ...... 

Deputy Commissioner, Rs. 1,200 — 40 — 1,400 

Six Assistant Commissioners, of whom : 

One on Rs 1,000 ....... 

One on Rs. 900 ....... 

and two on Rs. 500 —30 — 800 will bo replaced by tbe establish- 
ment above noted and the remaining two handed over with 
the preventive posts ....... 


.80,000 

10,000 

12,000 

10,800 


10,400 


85,200 


Nett decrease . . Rs. ,200 

This T’earrangemonl of functions should result in a great improvement 
in the methods of mining and handling salt, and in the utilisation of by-pro- 
ducts which are at present wasted, yielding, i1 may bo anticipated, a greatly 
increased revenue to Government without additional expenditure on superior 
establishment. 


Commenaal and 

InAustriftl 

IhteUigenoe, 

Bs. 61,600 


tl45. Under head 6 (Commercial and industrial intelligence), we propose 
the following increases : — 


Salaries — Director of Commercial and Industrial Intelligence, 
Rs. 2,500, against Rs. 2,009 at present. Note : 
Rs. 2,260 — 2,750 (or Rs. 2,750 — 3,260)wa8 proposed 
by tbe Government of India in their despatch No. 1 68, 
dated tbe 7th Jply 1916 .... 

Establishment ........ 

Allowances to Trade Correspondents . . . , 

Contingencies (extra) < 


+ 6,000 
+ 12,000 
+ 12,000 
+6,000 


' 86,000 


Our recommendations for the strengthening of the Indnya Trade Oomraissioneris 
office in London involve {a) the appointment m Indian Trade Commissioner of 
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an officer of the rank of a provincial Director of Industries, and (6) the deput- 
ation of three officers seconded respectively from the Agricultural and I’orest 
Services and the Geological Survey. The salary which a Director of Industries 
would draw when serving in England be calculated at the equivalent of 
BiS. 2,000 per naensem, oi* E-s. 24f,000 per annum, as against £1,350, the present 
pay of the Indian Trade Commissioner. An increase of Rs. 4,000 must bo pro- 
vided on this account. The scientific officers would have about 10 years’ service 
and would draw in India salaries of Rs. 1,000, Rs. 750, andRs. 7."i0, respectively. 

Under the ordinary rules, the salaries drawn in England by these officers would 
be approximately equivalent, at one shilling and four pence to the rupee, to 
Rs. 666, Rs. 600, and Rs. 500, or a total charge per annum of Rs. 20,000. To 
these must be added a charge for books and periodicals and office expenses of 
Rs. 1,600, or Rs. 26,500 in all. No extra provi.sion need be made for the 
Assistant to the Commissioner or for increase of establishment. The total 
increase under this head, therefore, amounts to Rs. 61,600. 

346. The system of purchase and inspection of stores which wo propose Stores, 
would have to be applied, both to stores at present purchased in England but 8 . 08.000 
to be in future purchased in India, and to stores at present i)urcha8ed in India, 
whether under a regular system of inspection as in the case of steel rails, or 
without any centralised or systematised organisation for purchase and in8j)Oc- 
tion, as in the case of oils, paints, and textiles. 

In preparing estimates of the cost of the organisation necessary for 
purchase and inspection we labour under the very great disadvantage of being 
unable to estimate, even approximately, the volume of business which will 
have to he transacted. The stores bought in England in 1913-14 were valued 
at just below £4,000,000, and the cost of the Stores Department of the India 
Office was £62,000, an incidence of 1’6 per cent, on the value of the purchases. 

The Stores Committee of 1906, for reasons stated in paragraphs 99 and 100 of 
their report, considered that the true incidence was at that time actually about 
2 per cent., and a somewhat similar percentage would be reached were the same 
principles applied to the figures for 1913-14. It is impossible to forecast the 
extent to which Indian stores will in the future replace those now obtained 
from England ; but it is certain to be very substantial. The Stores Committee 
was of opinion (paragraph 63) that articles valued at one-sove'nth of th(i 
total sum spent in England could have been obtained in India in the year 
1904-06. Since then the manufacturing capacity of India has greatly in- 
creased, and an extensive range of new manufactures is likely to be started after 
the war. On the other hand, articles such as steel rails and cement, wholly or 
mainly purchased in England in 1904-05, are now obtained in India. 

Eigures do not exist to show the total purchase in India of stores by 
railways and military and civil departments of Government ; but the sample 
figures given below for local purchases by railway store-keepers and by 
certain military departments will give some indication of their extent. 

Stores purchased in India by certain railways in 1914-16, Rs. 1,41,00,000. 

In this year the purchases of rails and locally manufactured iron and steel 
articles were necessarily very small. 

Purchases of clothing, leather articles, etc., by the Army Clothing 
Department in the year 1918-14 ; — 


Imported 

Local 


Rs. 

11.49.000 

16.88.000 
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The above covers oaly a portion of the clothiX^ requirements of the army 
in India. 

Local expenditure on supply . and maintenanoe of peacse stores (other 
tlian food) by the Supply and Transport Corps iB 1918-14 B-s, 17,63,000. 

We have already indicated our opinion in Chapter XII that the precise 
allocation of purchasing and inspecting functions between the imperial and 
provincial agencies can only be made after an examination in some detail 
of the position in respect of each of the important classes of stores produced 
in India— To enable, however, an idea to be formed of the system that we 
propose, and of the incidence of its cost on that of the articles purchased, we 
have endeavoured to frame a provisional estimate of a centralised establish- 
ment which could do all that was needed, with the exception of small 
purchases which would be effected through the proposed provincial agency. 
This estimate covers the purchase of articles such as boots and textiles at 
present dealt with by military departments; but does not provide for the 
purchase of materials for ordnance factories. For the imperial Stores Depart- 
ment we propose the establishment detailed in Table A (para. 361). This 
department would receive all indents from departments directly under the 
Government of India and from Government railways; and would be prepared 
to assist other railways by arranging to include their requirements in tunning 
contracts, or by direct purchase on their behalf, if they desired it. It should 
also receive from the provincial Directors of Industries indents for the supply 
of stores which cannot be purchased locally with advantage. There should 
be a central office at Calcutta ; and two stores dep6ts, for testing purposes, 
one in Calcutta, one in Bombay. The stores depdts would be for the receipt 
of miscellaneous goods which it may be necessary to examine and pass before 
they are issued to indenting officers ; stocks should not be maintained at the 
depots. 

Fnrchaffli^ staff 
(Stores) . 


347. The purchasing would be carried out by the following staff : — 

d. One Deputy Controller, with three Assistant Controllers, dealing with 
the following groups 

1 . Electrical and mechanical appliances, hardware, 

implements and metals . . . One Assistant Controller. 

2. Eailway materials Two Assistant Controllers. 


JB. One Deputy Controller, with three Assistant Controllers, dealing 
with : — 

1. Textiles One Assistant Controller. 

2. Leather and articles of leather- . . , One Assistant Controller. 

3. Miscellaneous articles .... One Assistant Controller. 

C. One Deputy Controller, with one Assistant Controller, deahng with oils, 
paints, varnishes, and chemicals. 

It should, however, be - possible to effect a considerable degree of delega- 
tion to provincial departments, especially in respect of certain tyqies of 
machinery and tools, textfles, miscellaneous articles, oijs, and paints. The worlf 
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of the above staff would consist mainly of fixing contracts ; casual purchases 
could probably be best effected in most cases by the provincial Directors. 

In addition a Supervisor of Stores Contracts, who should unite business and 
legal experience, would he required, to ensure contracts being drawn in due 
form and containing the proper provisions needed to secure the interests of 
Government. 

848. The senior inspecting officers should each possess expert knowledge Inspecting stall 
regarding a particular class of materials. In all we anticipate that 6 (®*®*®*^* 
inspectors and 20 assistants will be required. This staff should be under a 
separate Deputy Controller (inspection), to ensure their independence of the 
purchasing branch. 

Table A gives details as to the superior staff and clerical and subordinate 
establishment which, we think, it would be necessary to employ. It will be 
seen that the total estimated cost of the department amounts to Rs. 8,50,000. 

349. Associated with this Stores Department would be the present Govern- The Testing 
ment Testing House at Alipore. It would necessarily require extension, both House at 
as regards personnel and laboratory accommodation. Fees are now charged for Alipore. 
tests, and, if this system be continued, the Testing House and its establishment 
should bo self-supporting. 

360. We assume that the Controller- Genera], in addition to his general PossibiKties ol 
supervising function.s, would be responsible for the transmission to the India decentralisation. 
Office of all indents which cannot be complied with in India. Wo have 
provided for the equipment of the imperial Stores Department with a full 
staff of experts ; but it will be for the committee whose appointment we have 
proposed to say to what extent the work of this department should be 
decentralised. As suggested in Chapter XII, the Controller-General of Stores 
should arrange for the centralised purchase of certain articles, such as the 
products of Indian iron and cement works, which require inspection by highly 
qualified experts; he might also 'make running contracts for the supply of 
classes of goods which are required on a large scale, such as certain kinds of 
textiles and oils, and the local Directors of Industries would make their pur- 
chases under these contracts. By this means, competition between provincial 
Governments would be avoided, and manufacturers would he placed in a more 
favourable position for dealing with Government orders. The provincial 
Departments of Industries would be equipped with a purchasing and inspecting 
staff capable of dealing with a fair proportion of the local engineering and 
miscellaneous manufactures. 

The provincial Stores Departments would have to deal with indents, the 
value of which would be roughly proportional to the provincial revenues. The 
work of provincial Stores Departments would not bo confined to tho purchase 
of stores required locally. Excepting stores purchased by the Controller- 
General, all supplies required by provinces should be purchased by the stores 
agency of the province in which they are produced. The volume of business 
handled by these departments would, therefore, depend to some extent on 
the manufacturing capacity of the province. 

861. Our present estimate involves an annual cost of eight and a half lakhs Incidence oleost. 
^ rupees and we think that purchases are not likely to fall short of 4^ orores, 
and may considerably exceed that figure. The resulting incidence is thus 
less than two per cent, and, though decentralisation, if efficiency is to be 
maintained, is bound to add to the cost of purchase, some increase is pos^sible 
wilhout raising the incidence to an unduly high figure. 
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Table A. 

Monthly. Yearly. 




Rs. Rs. 


Controller-General (Rs. 2,750 — 8,000) . 

2,916§ 

i' 

r Engineering . Deputy Controller .... 

1,760 

1- 

< Textiles , 

Ditto . . . . . 

1,500 

3 1 

[^Chemical ludaetricB 

I^itto ..... 

1,600 

Inspection 

r Railway Materials (2) ^ 

Ditto • , . . , 

1,500 


$ 

Textiles 



ce 

M J 

1 Chemicals and Oils 

7 Assistant Controllers, Rs. 800 — 1,200 

7,000 


Machinery „ 

(Average 1,000). 

an 

Leather 

[Miscellaneous - . 




Inspection 

6 Inspectors, Rs. 800 — 1,200 (Average 

6,000 



Rs. 1,000). 




20 Assistant Inspectors, Ks. 450 — 700 

12,000 



(Average Rs, 600). 




Supervisor of Stores Contracts . 

1,600 



Total . . . 

S5,666§ 



Travelling allowance 

7,260 




42,916^ 



(% 43,000)8,16,000 



Establishment .... 

Office rent, contingencies, and dep6t 

2,50,000 



expenses . . . • 

90,000 



Total . 

8,56,000 


Industrial Eflaca- 352. Under heads 9 and 10 (Encouragement of industries, advice to Local 
tion, Bs. 98,800. Governments, and industrial and technical education), the only expenditure 
incurred by the imperial department would be in respect of the staff of visiting 
experts, who would work directly under the appropriate member of the Indus- 
tries Board. The allotment of work among these should be effected by one of 
them, who might be styled Senior Visitor. A. small office staff, principally of 
tour clerks, would be required. The inspectors would be mainly concerned 
with industrial schools ; the inspection on behalf of the imperial department 
of the higher institutions would be largely performed by members of the 


Industries Board and other high technical officers. 

Salaries, 


Rs. 

Rs. 

6 Visitors, Rs. 1,000 average * • • « • 

72,000 

72,000 

Eetahlishment, 

Clerks (iucludiug tour clerks) ..... 

10,000 


Servants 

1,200 

11,200 

Allowances ........ 

12,000 

12,008 

ContingencieB 

4,000 

4,000 

Total 

• f 

90,200 


Imperial assistance to industrialists, which falls under head 9, would teke 
the form of guarantees, loans, subscription of capital, special concessions of 
raw materials et low pric^, or transport at fatourable rates. It is impossihle 



io form any idea of the probable amount likely to be chargeable under thesd 
heads. A la^rge pra|)OTtion o£ the outgoings should bo recouped when the 
aided concerns are in full working. 

863. Under bead 12 (Electricity) the charges on account of the Eleptrical 
Adviser to Government would remain unaltered j but allowance should be ® 

made for the cost of hydrographic surveys. Bs. 8*00,0001 

The object of these surveys should be to determine definitely where sites 
exist for the generation of water power, either continuously throughout the 
year or with only a short period of intermission during the hot weather. It 
is not intended that each scheme should be worked out in detail ; but merely 
that sufficient information shoirld be gathered to enable a definite statement 
to be made as to the general possibilities of a site. The survey should be 
placed under a Public Works officer of the rank of Chief Engineer with a 
wide experience, which should include the construction of storage works and 
the admioislration of irrigation schemes. It would be necessary to associate 
with him an electrical adviser, and it is for consideration whether the Electric* 
al Adviser to the Government of India could not perform this office. A certain 
amount of information of a not very definite character has already been collect- 
ed by the Public Works Department ; and this, we think, should bo carefully 
scrutinised with a view to selecting areas and sites for the initial investigations. 

It is impossible to say what the result of these preliminary scrutinies wull be ; 
but it may be taken as certain that ten or a dozen proposals would be worth a 
personal visit on the part of the Chief Engineer and would possibly justify the 
formation of survey j)artios for further investigation. It is also desij’ablc at an 
early date to enquire into the potentialities of power supply from the great 
irrigation canals of Northern India and the Periyar project in Madras. We 
may assume that it would bo worth while to begin with surveys at ten or a 
dozen different places, and that as many survey parties would be needed. It 
is not possible to furnish any very accurate estimate of the cost of the work ; 
but we assume that under the Chief Engineer two senior Executive Engineers 
would be required, and as many Assistant Engineers as there are parties 
established. We may take the cost of the Chief Engineer and his office 
establishment at Ks. 60,000 a year, the cost of the two senior Executive 
Engineers and their establishment at Rs. 40,000 a year, and the cost of each 
survey party at Rs. 16,000 a year, or Rs. 1,50,000 for ten parties. A lump sum 
provision of Rs. 60,000 is also necessary for the establishment of gauging 
stations to measure the flow of water in streams, and rain gauges to determine 
the amount of rainfall in the catchment basins, which will be mainly in 
places distant from established meteorological stations. It is probable that 
sufficient work would be found to keep this establishment for a period of about 
five years, making the total cost of this preliminary hydrographic survey about 
16 lakhs of rui)ees. 

364. We do not frame any estimates under heads 13 
and 14 (Inspection of ordnance manufactures). 


366. Head 16 relates to chemical research, and includes the Indian Chemi- (hemical 
cal Service. The cost of a, portion of this sei’vice has been taken against the research, 
various heads in which these officers will be employed. The scheme, however, 
m\u4; be at present regarded merely as a general proposal, until it has been 
examined by the .committee which we have proposed in paragraph 123 of 
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(Ordnance factories) Ordnattce 
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inspection ol 
ordnance 
manntaotures. 



faetotiMlor 
Nnaxch and 
denuaiatration, 
B«. 1,00,000, 


m 

6kaptei? IX, and we have, therefore, not framed estimates to cover the trkole ol 
the scheme, though for the sake of convenience we indicate the probable cost 
of the nucleus administrative stafE and laboratory. The increased cost in 
salaries for the service generally has been roughly foreshadowed in our report as 
about nine lakhs of rupees. 

We estimate the cost of the nucleus establishment on the following basis. 
We may assume that the superior staff detailed below can be advantageously 
employed : — 


Rs. 

Chief Chemist, Rs. 8,000 ....... 36,000 

8 Chemists (of whom two will probably be physical chemists) on 

average pay of Rs. 1,000 96,000 

Allowance must also be made for the cost of salaried research students and 
of ‘men brought in from time to time for special work from the Chemical Service. 
The rocpi-ring cost of the Pusa Institute, with nine specialists and with an 
expensive farming estate to keep up, is approximately lls. 6,12,000 ; that at 
Bangalore, with five specialists, is about Its. 2,60,000. A total annual allotment 
of BiS. 5,00,000 should cover the recurring cost of the imperial laboratory and 
nucleus staff, with all incidental charges. 

Our proposals also contemplate the appointment of three Deputy Chief 
Chemists, who would be located at different centres of specialised chemical 
research, pne or more of which might be existing research institutes, as may be 
determined later. The cost of these officers is not, however, provided in this 
estimate, as this and other details of our scheme are dependent on the con- 
clusions of the proposed committee. 

366. In paragraph 861 of this chapter we make provision for experi- 
ments and research which will include the running of pioneer and demonstra- 
tion factories under provincial Departments of Industries, such as, possibly, silk 
filatures and sugar or gur plants. The great bulk of the work under this head 
would be of provincial interest, but there would also be a few cases in which 
the results would be of much wider value and the expenditure and difficulties 
involved often proportionately greater, and these, we think, should be un- 
dertaken under the control and at the cost of the imperial department. 
As instances of experimental factories which could be more appropriately 
started by imperial agency may be cited {a) glass works, on account of the 
wide range of experts needed, and (b) wood distillation, which would yield results 
of very general application, and sliould be applied to a number of different 
species of trees. It would be for the Industries Board to decide on the best 
site for the factory in each 'case and to determine the exact object of the 
experiment, which should be placed in charge of a suitable specialist. In some 
cases it would be possible, when the original scheme had been approved by the 
Board, to place such a factory under the general supervision of the local 
Director of Industries, but in others, especially where the raw products dealt 
with are the property of a department like the J?orcst Department, it would be 
necessary to retain it under imperial control, which would be exercised by a 
member of the Board. Apart from initial capital outlay, which can only be 
estimated when the individual scheme is M'orked out, and would generally be 
recovorablo before the experiment is concluded, we think that the averago nett 
anzLual cost should not be more than Es. one lakh, though the budget provision 
for expenditure would of course far exceed this figure. ^ We anticipate that the 
products manufactured would usually more than cover the running expensM) 



exclusive of the special staff and establishment which the experimonbtl nature 
of the work would involve. 

Provincial Departments of Industries* 

367. The expenditure of provincial departments would fall mainly under Heads of 
the following heads ; ■— exp«ttditn»i. 

(1) Administration and control. 

(2) Education. 

(3) Experiments and demonstrations. 

(4) Professional advice and assistance to local industries. 

(6) Grants of loans, and supervision and inspection of rural industries. 

(6) The inspection of factories and steam boilers. 

(7) Collection of intelligence. 

(8) Purchase of stores. 

Cinder most of these heads, the previous experience a'vailable as a guide in 
framing our estimates is somewhat scanty. We may, however, now proceed to 
examine such as there is, and to draw therefrom such conclusions as seem 
practical. 

358. The administration of provincial Departments of Industries should be Adminislrattoii 
in the hands of officers of the Imperial Industrial Service, and in each province 
there should be a Director of Industries, assisted in the larger provinces by ’ ’ ’ 

a Deputy Director. The services of industrial engineers will also bo required, 
who would conveniently bo employed in territorial charges. In these charges 
they would carry out many of the duties which we have assigned to Deputy 
Directors generally, besides advising and assisting owners of industrial 
plant, and administering the distribution of loans. In addition, staff may bo 
required, as we have already indicated, for the purchase and inspection of 
stores. In Bengal and Bombay there should also be two special . Commercial 
Intelligence Officers of the rank of Deputy Directors. Chemists who would be 
members of the Indian Chemical Service would also be required for one or two 
provinces which will not have technological institutes at the outset. The 
salaries which these officers should draw in each province would usuaDy be those 
which they would receive as members of the services to which they belong, 
and the probable average figures are exhibited in Statement I at the 
end of the chapter, from which it will bo seen that the total annual cost 
amounts to Rs. 13,66,200. We have also proposed that the staff employed for 
the administration of the Electricity, Factories, and Boilers Acts should be 
transferred to the Departments of industries, and only in the case of the 
Electric Inspectors, for reasons given in Chapter XV, do we propose any 
additional expenditure. For these latter, we consider that a pay of Es. 1,000 or 
Rs. 1,200 would be sufficient in the provinces where electrical installations are 
fewer in number. For the Electric Inspectors of Bengal and Bihar and Orissa, 
wo propose salaries of Rs. 1,500 in view of the growing developments in the 
coal fields ; while the ^special importance which electricity is assuming in 
Bombay will, we consider, necessitate a salary of Rs. 2,000 to secuye an officer 
of first-rate abilities. The cost of the necessary subordinate establishment has 
been calculated for one or two provinces, and approximates to two-thirds of 
the pay of the officers employed. This basis has been ad(q[)ted throughout, but 
we have thought it advisable to distinguish between the technical subordinate 
establishihexit, which would include the staff of the headquarters* laboratories and 
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Workshops, and the clerical and administratiye staff. The superior staff of the 
larger provinces would, as we have said, include industrial engineers who would 
be assigned territorial charges ; but, ultimately, as the subordinate territorial 
agency of circle officers becomes more efficient, we anticipate that some degree 
of specialisation will be found desirable ; and it may, for instance, prove 
convenient, while retaining at headquarters a single officer as Deputy 
Director who would assist the Director and would deal particularly witli 
economic and business questions and commercial intelligence, to hand over the 
work in connection with organised industries to a second officer who would be 
pre-eminently a mechanical engineer ; and to entrust the administration of 
loans to a third officer with engineering knowledge, who would have acquired 
special experience in dealing with rural and cottage industries. 

359. The statistical returns furnished to the Educational Commissioner 
show that in 1916-17 the total expenditure in India on technical and industrial 
education was Rs. 27,17,913, made up as follows : — 


JABLE B. 



# 

Number 

Coat 

— 

Exponditure. 

of 

pur 



studoutss 

student. 


Rs. 


Rs. 

Engineering Colleges ...... 

8,26,731 

1,319 

626 

Schools of Art ....... 

2,81.391 

1,095 

166 

Engineering and Surveying Schools .... 

3,02,694 

874 

346 

Technical and Industrial Schools .... 

13,07,997 

10,037 

130 

Total 

27,17,913 




• Note, — T o eimplify tlie tbe sDsall expenditure on female education, almost entirely in industrial echools 

is omitted from consideration througliout. 


The average cost per student in Table B requires a more detailed analysis 
before any deductions can be drawn therefrom. This me now proceed to 
furnish in Table 0, which gives details regarding the four engineering 
colleges under Government management. 


Table C. 


— 

Cost, 

i 

Number i 

of 

students* | 

Cost 

per 

student. 





Rs. 


Rb. 

Madras . # . 

« 

• * 

» 

1,45,296 

611 

284 

Poona 

* 

• * 


1,12,792 

% 

220 

512 

Sibpur 

0 

• • 

• 

2, -38,796 

284 

528 

Roorkee « 

• 

• • 

i 

• 

3,34,848 

1 

804 

1,101 



Total 

• 1 

W731 





From Table C it will be seen that the cost per student varies frmn Rs. 284 
at Madras to Rs, 1,101 at Roorkee. The explanation for this great 
difference is that in Madras the students are non-resident and most of them 
are studying for subordinate grades, whilst at Roorkee the students are resident 
and a much larger percentage of them have in view the higher branches of the 
services. 

So far as is practicable, we have examined the budgets of the technical or 
technological institutions which already exist, few of which, however, provide 
as high a class of training as we contemplate should be given in the future. 
As a typical example, we might cite the Agricultural College at Coimbatore, 
the budget allotments for which, in 1918-19, amount to Rs. 1,27,553. This 
college provides f^r the training of from 1 00 to 120 resident students. Besides 
teaching work, the staff also carries on a considerable amount of research, and 
manages an experimental and demonstration farm which yields produce worth 
Rs. 25,000 per annum. Tlic nett cost per student is, therefore, under Rs. 1,000 
per annum. An examination which we have made of the cost of an engineer- 
ing and technological institute on the lines which we propose has led to 
somewhat similar results. In our estimates for technical and technological 
training we have assumed that the average cost of training would bo about 
Rs. 1,000 per student per annum. This, wo think, is an inclusive figure. 

We hare drawn attention to the urgent necessity for the training of 
mechanical engineers ; and we are indebted to the East Indian Railway 
Company for a detailed estimate (see Appendix N) for a school of engineering 
at Jamalpur, on the lines we have proposed. The establishment of this school 
would involve a capital outlay of Rs. 2,75,000 and recurring charges of 
Rs. 1,50,000, and is intended to provide accommodation for ICO students. This 
estimate of capital expenditure allows for existing hostel accommodation for 90 
apprentices, costing Rs. 90,000 ; and this amount should be added to arrive at 
the total cost of establishing a school on the linos worked out by the engineer- 
ing authorities of the East Indian Railway. The conditions at Jamalpur are 
somewhat exceptional, as the proportion of European apprentices is unusually 
large. We have prepared an estimate for an engineering school associated with 
a large engineering establishment, in which all the apprentices would be Indians, 
and we find that the capital outlay required on a basis of 200 apprentices works 
out at about Rs. 2,000 per head, and the average cost per annum at Rs. 670 
per head. Considering that more than half the training of the apprentices is 
given in the workshops, the cost is very high ; but this is due to the fact that 
we consider it necessary at the present time to offer special inducements to 
attract a sufficient number of educated Indians as apprentices. These induce- 
ments take the form of free board and lodging in addition to the wages 
which they will earn ; but we anticipate that, as the prospects which will bo 
open to this class of student become better appreciated, the necessity for free 
board and lodging will gradually disappear; and that in the meantime public 
bodies and individuals will offer scholarships to provide for students in excess of 
the number estimated. The artisan apprentices would also receive elementary 
technical instruction in the engineering school which we propose, but we do not 
consider that this will involve extra expenditure on buildings, equipment, or staff. 

360. In regard to the capital cost of new colleges and institutes, we have 
not been able to obtain figures on which a reliable estimate can be based. The 
Oollege of Engineering in Madras is in course of transfer to a new building ; 
the sanctioned estimates amount to Rs. 17,75,000, and, allowing for the value of 
the plant and apparatus transferred from the existing college, we may assume 
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that the capital value of the new oollege will be Es. 20,00,000, It will 
provide accommodation for 500 residential students. The majority of these, 
however, belongs to the upper subordinate and subordinate classes, and it 
is fair to assume that the accommodation provided for the stafE and the 
equipment of the laboratories and workshops would have to be on a somewhat 
larger scale if all the students belonged to the advanced classes. Students of 
technology would, however, be of various grades, and, while the capital outlay 
for the highest grade would certainly be not less than Es. 6,000 per head, the 
average for all classes would probably not exceed Es. 4,000. 

We have been furnished by the Director of the Indian Institute of Science 
with a very detailed analysis of thq^ capital expenditure incurred on that 
institution. The total amounts to Es. 23,60,000. At the v^ry outside it is 
capable of providing accommodation for 100 research or advanced students. 
The expenditure in this case has been on a lavish scale and, making allowance 
for this, the capital outlay per research student need not have exceeded 
Es. 20,000. Beside the educational returns on this expenditure in the shape of 
trained research workers, the commercial value of the research results must 
also be considered, for it exceeds the total capital outlay on this institute. 

361. It now becomes necessary to frame some estimate of the number of 
students for whom higher education in engineering and technology should be 
provided. The Department of Statistics has furnished us with a return of the 
number of large industrial establishments in India, and of the number of 
persons employed in them. The number of establishments is 4,053 and of 
persons employed 1,135,147. The figures relate to the year 1916 and do not 
include any returns from the mines. We have not been able to make use of 
these figures, and we present them merely to afford some indication of the 
scale of manufacturing operatiens at the outbreak of war. But, with these figures 
before us, we think it will not he deemed excessive to provide for an annual 
outturn of 400 trained technologists and 400 mechanical engineers, capable 
ultimately either of becoming foremen, or of occupying positions superior to 
those of foremen. Taking the average length of the courses for technological 
students as three years, there would be 1,200 under training at any one fime. 
The capital outlay involved would be about Es. 60 lakhs, out of which, after 
assessing the valuation of existing facilities, Es. 40 lakhs may be taken as new 
expenditure, and the annual expenditure would be Es. 12 lakhs, to which must 
be added about Es. 7 lakhs • for the traimng of the civil engineering students. 
The course for mechanical engineers will usually not be less than five years, 
which involves a provision for 2,000 apprentices at a cost of Es. 40 lakhs initial 
charges and Es. 11,40,000 recurring. ♦ • 

The cost of improving the existing system of mining education, as estimated 
by the Maepherson Committee, was as under 


School of Stines — 

Rb. 

Initial . 

5,56,000 

Becurring 

98,000 

Evening classes— 

Initial . . 

1,51,000 

Recurring . 

71, COO 

We accept these figures 

for the purposes of this estimate. 


* Oat of a*. 8^6,781 thovu in Tablo 0 about Bg. 7 lakhi mijr bo taken m the exjpenditare exclutire'jr on ciril 
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362. We may now proceed to consider the cost of training students of a 
lower grade. The returns of the Educational Commissioner for 1916-17 throw 
some light on this • hut as the work has been done hitherto in a very unsatis- 
factory way, it is evident that a’ much larger expenditure will have to be 
incurred in future than in the past. 


Table D. 


— 

Governitjenfc. 

Local Fund 
and 

Municipalitiw. 

Private 
aided. , 

Private 

unaided. 

Sciioola of Art . . , . 

5 

. « . 

‘ i 

s 

Kngineering and Surveying Schools . 

9 

... 

7 

3 

Technical and Industrial Schools 

88 

4.1 

85 

1 

17 


Table D furnishes details regarding the number of schools of art, of 
engineering and surveying schools, and- of technical and industrial schools 
at present in the country. Some are managed by Government, some by local 
funds and municipalities, and some by private agency, and the last-named arc 
divided into those which receive grants-in-aid and those which do not. The 
unaided schools may be omitted from consideration, as the usual reason for 
their non-receipt of Government aid is that they are not classified as eligible. 
The five Government Schools of Art train 1,310 pupils at a cost of Rs. 2,61,314, 
which works out almost exactly to Rs. 200 per head. The Government 
technical and industrial schools, which are really all industrial schools, are 38 
in number and train 2,431 students at an average post of Rs. 160 per head. 
Those under private management aided by Government are 85 in number 
and train over 4,000 students at an average total cost of Rs. 177 per head. These 
arc mainly mission schools. 

These average figures are not of much value, as they relate to institutions 
of very different merit. In all these schools some part of the receipts is derived 
from the sale-proceeds of work done in the school by the pupils, and in the better- 
managed schools this is an important source of income. Taking this into 
account, we think that industrial schools can be run at an average cost per 
pupil of Rs. 200 per annum, and that they can bo established with a capital 
outlay of Rs. 500 per student.. Ordinarily, schools should not train more than 
100 pupils at a time. The average attendance at present is very much loss 
than this, but only a few of these institutions are under competent superin- 
tendents with a trained staff of teachers. Our estimates provide for the ultimate 
establishment of 160 such schools, affording accommodation for 16,000 pupils 
and involving a capital outlay of Rs. 75,00,000 and annual recurring charges of 
Rs. 30,00,000. The whole of this expenditure should not fall upon provincial 
revenues, although it figures in Statement II as a provincial charge. As these 
are institutions which would be entirely devoted to the improvement of cottage 
industries, and would be almost entirely of local interest, the bulkof them, 
therefore, should be controlled and supported by local bodies or by private 
agencies, and be assisted by Government only through grants-in-aid. For 
purposes of administration the schools would be grouped territorially under the 
Deputy -Directors, who would doubtless avail themselves of the services of the 
expert head masters of the higher-grade Government schools in matters 
connected with the detailed working of the smaller schools. 
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363. It would also, however, be necessary to appoint thoroughly qualified 
visiting experts for industrial schools, and these have been included in the cadre 
of the imperial department. The majority of industrial schools can be grouped 
as metal-working, textile, and wood-working schools, a division which would 
require three experts for each province as inspectors ; but it is fairly certain that 
no one province would be^able to find full-time employment for so many men. 
The inspection, of these schools, and the control of those which are either directly 
under Government or under local bodies, should, we think, be provided as 
follows. The Government schools should, as we have already proposed in 
paragraph 143, be under the charge of one or more skilled industrial teachers, 
who would be primarily responsible for their efficiency. The advantages of 
sharing in this arrangement would be also open to industrial schools under 
local bodies. This would save expense in the first instance, and admit of some 
reduction on the estimate we have framed. Later, as funds were available 
and skilled teaching staff was trained, each school might be self-contained. 
7’he ultimate responsibility for these schools would naturally lie with the 
Director of Industries, who would regularly inspect them with the help of his 
superior staff. We have, however, pointed out the divergencies of method, and 
the general inefficiency of these schools, and have drawn attention to the 
necessity of securing a better appreciation of the most promising methods of 
working. We are, therefore, of opinion that the inspection work should be done 
by imperial offl.cers who should, m all cases, however, report to the Local 
(Government responsible for the schools inspected. It is highly important, in the 
matter of inspection, that the charges of the officers responsible for this work 
should be allotted by subjects, rather than on a merely territorial basis. They 
should be able to advise in regard to the instructional courses, the manufactur- 
ing processes, and the commercial disposal of the goods manufactured. Cottage 
industries are of enormous importance in India, ^ and, if tliey are not only to 
hold their own, but to 'make real progress, they must be assisted by the best 
experts obtainable. We doubt whether an officer can effectively inspect more 
than 25 schools scattered through India, and, on the assumption that ultimately 
there will be 150 industrial schools, about six visiting experts would be required 
(see para. 352). 


ttepetiments and 
demonstrations. 
Be. 6,60,000. 


364. In the aggregate a great deal of money has been spent in the past 
upon experiments and demonstrations ; but little or no information is available 
regarding the conditions under which these were carried on, and this expend- 
iture consequently affords no useful basis for future estimates. In the 
Memorandum on the Department of Industries in the Madras Presidency, 
Appendix J, we find that the experimental manufacture of aluminium ware 
was carried on for six years and resulted in a nett profit -of Rs. 30,000 ; 
while chromo-leather experiments extended over seven years and cost in 
all Es. 65,000. Similarly, in regard to weaving, Rs. 86,000 was the 
nett expenditure in 16 years. These figures show that a great deal of 
work can be done for comparatively little money ; but, on the other hand, 
pumping and boring operations in 11 years have cost Rs. 6,80,000, and the 
budget estimates for 1917-18 provide for an expenditure of Rs. 1,48,000. 
Against this charge, a .sum of Bb. 86,000 in receipt from fees is estimated. 
We find that in the budget of the Madras Department of Industries for 1917- 
18 a provision of Rs. 1,18,000 is made for industrial experiments, and that, in 
the Agricultural Department’s budget, the sugarcane breeding station at 
Coimbatore is estimated to cost Rs. 42,000 a year. Excluding such experi- 
ments and demonstrations as may properly fall within the purview of the 
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imperial department, we have come to the conclusion that under this head the 
following provisions should bo niado for the provincial departments : — 


Madras .... 
Bombay ... 
Bengal .... 
United Provinces 
Barma . . . . . 

Punjab .... 
Central Provinces 
Bihar and Orissa . 

Assam .... 
North-West Frontier Province . 


Rs. 



1,00,000 each. 


50,000 each. 


25,000 each. 


These sums do not include the salaries of the officers w' o would control 
such work, which would ho borne on the provincial establislunonts. 

365. The work of giving advice and assistance to local industries will form Professional 
part of the duties of the Director of Industries and liis staff and should involve 

* ASfilSil&IlCd liO 

no expenditure beyond that provided under tho head of “ Administration and industrifw. 

control” ; in fact, under this head, there should he a gradually increasing 

income, as only in backward tracts should such work be undertaken without 

fees. We have seen that such fees are already levied in the Madras Presidency, 

and we gather that they have not proved deterrent to industrial progress, while 

they prevent much waste of time in dealing with futile applications. The 

Madras rules, as sanctioned in Government Order No. 860, dated August 

10th, 1916, will illustrate the lines on which it has been found possible 

to work such a system. 

366. In Chapter XX we recommend the grant of advances and Grant of loans 

hire-purchase loans on the Hues that have been experimentally followed , . 

in Madras and Mysore, and we estimate that, when the provincial inapantinn nt 
Departments of Industries are fully equipped, advances to tho extent of about a rural industries, 
crore of rupees a year might bo taken with good results. The whole of this 12,72,000. 
money would be spent on the equipment of cottage industries and the establish- 
ment of comparatively small factories, or of power plant mainly engaged 

either in lifting water for irrigation or in the preparation of local raw produce, 
largely agricultural. The administration of these loans would necessitate the 
examination of the security tendered by the applicants, and the consideration 
of their capacity to carry on the work that they propose to take up. In almost 
every case it would also involve a very careful scrutiny of the conditions 
affecting the success of the enterprise. Where loans are granted, it will almost 
inevitably follow that plans and estimates will have *10 bo prepared, the 
inaohinery purchased and erected, the staff to work it trained and, Anally, the 
plant handed over in good working order. To perform these duties we have 
proposed, under the head Administration and control ”, the appointment of 
Deputy Directors with experience in mechanical engineering, and they 
should be assisted by a sufficient subordinate engineering establishment, mosi, 
of which would be organised in territorial charges. Wo think that at first 
the enquiries into titles and onoumbranoes of landed property might be 
conducted by the local revenue staff ; later on, if the work increases largely, 
special arrangements may prove necessary. For a major province making 
advances which would average about 10 lakhs of rupees a year, and be 
recoverable within a period of six years, the maximum outstandings would 

amount to 60 lakhs of rupees which, at 6^ per cent, interest, would yield a 
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IiupecUon of 
lacttties 
and steam 
boilms. 
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revenue of Bs. 8,76,000. As the rate for iakavi loans was fixed when the 
conditions under which the Government of India could borrow money were 
very different from those now existing it woujd be necessary to consider 
whether the interest chargeable should not be raised to a figure which would 
render this important branch of the work more or less self-supporting. In some 
at least of the major provinces wo anticipate that employment may be found 
within five years for about 16 circle officers in each, who with their establish- 
ments M'ould cost on an average Bs. 1,000 a month each. Boughly, it may bo 
assumed that at least one-third of their work would be connected with the 
disbursing of loans and the carrying out of hire-purchase agreements ; and, on 
this assumption, and taking the cost of supervision and establishment into 
account, there would be chargeable against the loans account in such a 
province, as the cost of administration, about Bs. 80,000 a year. If, for 
example, money can be borrowed at 6^ per cent, interest, the charges would 
amount to Rs. 3,30,000, and the cost of administration to Bs. 80,000, making a 
total of Bs. 4,10,000, which w’ould bo covered by a rate of interest on the loans 
of 7 per cent. It would not press unduly on borrowers if 7i per cent, were 
charged to allow a margin for contingencies. This sliould not prove at all a 
heavy burden, as experience has shown that the economic results of such 
loans, when properly expended, are very striking, and not a few' instances 
have occurred in w'hicb the whole capital outlay has been recouped within one 
or two years. It should be the policy of the Departments of Industries to 
make the w'ork of supervision and inspection as fur as possible self-supporting. ' 
Efforts should be also made to encourage the establishment of rural engineer- 
ing factories capable of taking over the work which, in the first instance, Avould 
have to be done under the supervision of circle officers ; the facilities which 
W'o have proposed for training mechanical engineers w ould help to render this 
possible. 


367. Erom the Budget Estimates of 1917-18 the following tabular 
statement has been prepared show ing the expenditure on the inspection of 
factories and steam boilers. 








I'acfcorioB. 

Boilers. 






• 

Bombay . 


• 

• 

• • 

• 

Its. 

69,000 

Bs. 

92,000 

Beugal . 

• 

* 

• 

• 

• 

62,000 

... 

Madras . 

• 

• 

• 


• 

32,300 

32,100 

Burma . 

• 

• 

• 


* 

17,300 

... 

United Piovinces 

• 

• 



• 

16,700 

25,200 

The Punjab . 

« 

♦ • 



• * 

13,600 

14,900 

Central Provinces 

• 

• • 



• 

... ^ 

25,600 

Bihar and Orissa 

• 

• 

• 

% 

• 

700 

i •* 

Assam 

• 

• 

• 

• i 

• 

*4 • 

« a* 



«• 


TorAL 

• 

2,11,500 

1,89,800 


Wo have no additions or alterations to suggest under these heads. 



868. The collection of commerdal and industrial intelligence would be Collection ol 
effected by the yarious members of the departmental staff in the course of their 
ordina^^ work. The territorial organisation of the staff would no doubt intelligence, 
render this easier, A compiling and recording agency would bo required, Rs. 36,000. 
which is included in our estimate of the Director’s office charges. In the 
case of Bombay and Calcutta, we have recommended the appointment of 
special provincial officers for commercial and industrial intelligence ; their 
salaries, in consideration of the work which the commercial importance of 
these cities would entail, should bo Rs. 1,600 a month. 

369. The share of the cost shown in the present estimate under the head, Purchase ol 
Stores (Imperial), which would ultimately bo made over to provincial depart- stores, 
monts, would depend on the decision reached as a result of the special enquiry 
which we have already suggested. 


Capital Expenditure — {a) Hecommended Schemes. 

Under the head of capital expenditure it is possible to furnish only a 
rough estimate based upon the figures which wo have obtained regarding the cost 
of buildings and equipment of existing institutions, and upon the immediate 
needs of the provinces, so far as we can estimate those. 

870. We have already stated that we think provision should be made for Industrial 
training 16,000 pupils, and that the average cost of the industrial schools and qqq 

their equipment will be Rs. 600 per pupil. This involves a total expenditure 
of Rs. 75 lakhs, from which must be deducted the value of such existing 
institutions as may prove suitable. From Table D it will be seen that there 
are at the present time 181 schools owned as follows : — 


• 

Owner. 

•No. 

No, of pupils, 

Government • . • . * ^ . 

3H 

a, 431 

Local Funds and Municipalities . 

: n 

1 

2,!)!) 8 

Private bodies receiving giauts-iu-aid • . 

1 

4,092 

Private bodies not receiving grants-in-aid 

17 

510 

Total 

181 

10,037 


Some of these may disappear, others may bo greatly modified, and now 
schools may be started. It would not be safe to reckon that more than Rs. 20 
lakhs can be taken as the value of buildings that would be of use under our 
proposed scheme; and the nett cost would be, therefore, Rs. 65 lakhs. 


371. Tho following tabular statement shows the amounts which wo think Tecitoological 
should be provided for each province for technological institutes : — W OOD 

Lakha. • » » 


Burma 

Bihar and Orissa . 
United Provinces 
Bengal 
Madras 
Bombay 


8 

13 

6 

10 

5 

5 


At present, beyond the school of engineering at Insein, no provision has 
been made for technical education in Burma. A technological institute is 
needed in or near*Eangoon which should at tlio outset provide accommodation 
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for about 100 students. The capital outlay per head would be considerably 
above the average rates shown in paragraph 360 in view of the high cost of 
materials in Burma and of the fact that the institute would be at first on a 
limited scale. We have, therefore, proposed a total expenditure of Es. eight 
lakhs. 

Technological institutes would be required for Bihar and Orissa and for 
the United Provinces, which might be at Bankipore and Cawnporc, respectively ; 
lor each of these an initial outlay of Es. six lakhs should be sufficient. The 
former province would also require a school of mines at Dhanbaid and 
improved accommodation for evening classes on the coal fields costing in all 
lls. 7,07,000, or (say) seven lakhs of rupees. 

Bengal has at present only the Sibpur College of Engineering; chemical 
technology is inadequately provided for, and about Es. four lakhs could usefully 
be spent on developments for this purpose. A technical institute might be 
required at Dacca on a similar scale to those we have proposed for Bankipore 
and Cawnpore. This would make the total expenditure on capital account in 
Bengal Es. ten lakhs. 

The College of Engineerii^g, Madras, at a cost of Es. five lakhs, can be 
expanded into a technological institute to Avhich the Leather Trade School 
should be attached. 

In the Bombay Presidency there is already the Victoria Jubilee Technical 
Institute and the Poona College of Engineering; these can be usefully 
developed, the former with special reference to chemical, and the latter to 
electrical, technology, at an estimated cost of Es. 2^ lakhs each. 

Total for India ....... ’Rs. 47,00,000 


Craining ol 
aaeohanical 
mgineers, 

Ets. 40,00,000. 


372. In. connection with railway workshops or largo engineering establish- 
ments, we propose the establishment of ton schools, each capable of dealing 
with about 200 apprentices. These schools would be located alongside suitable 
existing workshops, which would result in the following distribution one 
each in Madras, United Provinces, Punjab, Bihar and Orissa, Burma, and 
Assam, and two each in Bengal and Bombay. We estimate that each school 
will cost about Es. four lakhs, made up as follows : — 

Rs. 


Hostels for 200 apprentices 
School huildiiigs 

Models, furniture, and equipment 
Houses for staff 


2,00,000 

75.000 

25.000 
1,00,000 


4,00,000 


No provision has been made for the cost of the site, as land can usually be 
provided free of cost. 

Eor ten schools the capital charge will be Es. 40 lakhs. 

WTododiops and <i73. We gathered from the experience acquired in Madras that a 
laboratoiies technically qualified Director of Industries would find it extremely convenient, 
D^e^on’^^cei purposes of test and experiment, and for the expeditious transaction 

Bi. 8,00,000. * current work, to have a small mechanical workshop and laboratory for both 

chemical and physical tests. Provision for the upkeep of this has been made imder 
the heading of establishment, and the cost of materials and experiments would be 
met from the provision for experiments and demonstrations. These workshops 
and laboratories may be estimated to cost eventually froi® Es. 66,000 to' 
Es. 1,00,000, but would only gradually be built up as work developes and 
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industrial progress is made. ■' A total provision of R s. eight lakhs, which would 
be spread over about five years, is deemed sufficient for this item. 


Capital Expenditure — (6) Possible Schemes. 

374. The remaining proposals involving capital expenditure are : — Rs* 60 . 00 , 000 , 

(1) The Metallurgical Research Institute at Sakchi. 

(2) The Central Chcmicai Research Institute. 

(3) The Imperial Engineering College. 

In regard to the first two of these, however, we have only suggested their 
examination by expert commilteer, ; while wo do not contemplate the early 
establishment of either the second or the third. It is, therefore, perhaps needless 
at this stage to do more than indicate roughly our own opinion of the scale on 
which wo think they should be undertaken. In putting forward the figures 
given below we have cjarofully scrutinised the expenditure incurred in recent 
years on the highesi-grade teaching and research institutes which have been 
started. 

Tlie Central Chemical Research Institute should be on a slightly larger 
scale than the Indian Institute of Science at Bangalore, and may, therefore, he 
estimated to cost Rs. 20 lakhs. The Imperial Engineering College should, we 
think, provide ultimately for about 500 students which, at the rate we have 
already given, viz., Rs. 6,000 per head, would oostRs. 30 lakhs. The Metallurgi- 
cal Institute at Sakchi would jirobahly provide a four years’ course for 50 
metallurgical students. Owing to the expensive character of the equipment 
required for metallurgical experiments, and the relatively small number of 
students to be provided for compared with the other technological institutes 
we have j)ropo8ed, the capital cost may be taken at Rs. 8,000 per head, or 
Rs. 16 lakhs in all. 


Summary of Estimates. 

375. Statements II and III, appended to this Chapter, sho’jf in a tabular 
form the annual charges on account of the imperial and the provincial Depart- 
ments of Industries, which amount to Rs. 24,63,900 and Rs. 98,98,600, respect- 
ively, or Rs. 1,23,62,400 in all. Only new expenditure has been included in the 
figures for the imperial department ; but, in the case of the provincial estimates, 
it is necessary to set off against the proposed expenditure the existing charges, 
which cannot be exactly determined, but are approximately Rs. 38,00,000, 
including Rs. 27,00,000, shown in Table B as the existing cost of industrial and 
technical education, Rs. four lakhs for Eactories and Boiler Inspection (j)ara. 
367), and Rs. seven lakhs on Industrial Departments. A further deduction 
should be made on account of local contributions, to which reference is made 
in para 362, but it is impossible to estimate the precise share which local bodies 
may be willing to take in the provision of industrial education. Omitting 
this latter, the total additional recurring charges, therefore, would be in the 
neighbourhood of Rs. 86 lakhs. 

In Statement IV the estimated capital expenditure under various heads is 
shown. It amounts to Rs. 160 lakhs, with a further possible expenditure of 
Rs. 66 lakhs. We consider that an annual grant of Rs. 30 lakhs for about 
seven years will meet the demands which are likely to be made if the schemes 
which we have recommended arc carried out. 
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STATEMENT IL 

Detailed etatement of provineial recurring expenditure 


2S7 
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STATEMENT III. 


Summary of Impbrut- and Provincial Reourrinq EvPRNDrrnRE. 


Imjierial Expeniitme, 


Department of Industries , 

Commercial Intelligence , 

Indian Trade Commissioner 
Stores ...... 

Visiting Experts for Industrial Education 

Hydrographic Survey 

Central Chemical Laboratory . 

Research and Demonstmtion Factories 


Bombay^ . 

Bengal 

United Provinces 
Madras 

Bihar and Orisea 
Burma . 

Punjab 

Cential Provintes 
Assam . . 

North-West Frontier Province 


Xm savings on Salt 
Total 

Provincial Expenditure. 


Rs. Bs. 

. 5,47,400 
30,000 
25,500 
. 8,50,000 
. 99,200 

. 8,00,000 
. 5,00,000 
. 1,00,000 


24,04,100 

200 


24,03,900 24,63,900 


. 10,91,000 
. 10,04,000 

. 15,97,300 

. 13,79,300 
. 10,27,700 
. 8,22,500 

, 7,81,100 

. 5,86,000 

. 8,37,000 

. 1,22,000 


Total . 98,98,500 98,98,500 

Grand Total 1,23,62,400 


STATEMENT IV. 

Estimate ok Capital Expenditurf, 

(a) Recommended Schemes. 

Rs. 

Industrial Schools ....... 65,00,00(f 

Technological Institutes 47,00,000 

Mechanical Engineering Schools ..... 40,00,000 

Woikshops and Laboratories attached to Director’s Offices . 8,00,000 

1,50,00,000 


(i) Possible Schemes. 


Metallurgical Institute 
Imperial Eug^eering College 
Central Chemical Institute 


16,00,000 

80,00,000 

20,00,000 


66 , 00,000 





CHAPTER XXIV. 

SUMMARY OF RECOMMENDATIONS. 

Chapter I, Rural India, past and present. Chapter II. Some Indus* 

trial Centres and Districts. 

(1) Tho first two chapters arc introductory and descriptive, the case 
of Burma being specially dealt with. 

Chapter III. Raw Materials for Industries- 

(2) Indian industries must be largely based on agricultural products, and 
tho Agricultural Services require strengthening to undertake the necessary 
research work. Attention is specially directed to the problems presented by 
cotton cultivation, by sugar cultivation and manufacture, and the necessity for 
scientific work on oil seeds is brouglit to notice. 

(3) Tho trade in bides and skins and the tanning industry are of great r/rfc Appendix 
importance. The solution of the existing problems lies in stimulating tbel^* 
production of leather and of lightly*tanned hides and skins. The possession of 

an abundance and great variety of natural tan-stuffs lends special importance 

to this industry in India. ,,, , 

Vide Chapters 

(4') The mineral resources of India offer opportunities for important IV, Xxn. 
developments. Appendices F, F. 

(5) The forest estates of Government yield inadequate returns, and an 
expert service of forest engineers is required to facilitate extraction. Provision 
for tho training of forest engineers should be made in India. 

(6) Special measures arc required to bring timbers of tho loss-knov n 
species to tho notice of consumers. Government depdts under the charge of 
officers selected for their commercial aptitude should be established for this 
purpose. 

( 7 ) The staff and equipment of the Forest Research Institute at Dohra 
Dun are insufficient and additions to the staff are necessary. 

(8) The Departments of Industries should co-operate with the Forest 
Department to create the necessary link between tho research officers and 
possible consumers of special timbers. 

(9) Plantations should be established to secure a concentrated and, there- 
fore, cheap supply of suitable wood for special industries and for fuel. 

(10) Indian fisheries (especially deep-sea fisheries) have been neglected, 
except in the case of Madras, and their possibilities should bo developed by 
properly equipped Fisheries Departments. Scientific ichthyologists should bo 
added to the Zoological Survey. The creation of Fisheries Departments in 
Burma and Bombay, and a substantial addition to the staff of the Bengal 
Fisheries Department, are suggested. ' 

Chapter IV. Industrial Deficiencies of India- 

(11) The industrial deficiencies described show the national necessity of 

30 A 
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establishing curtain “ key ’* industries. Whore secret or very highly specialised 
processes S manufacture arc involved, Government should take steps to 
facilitate their introduction. 


Chapter V. Industries and Agriculture. 


(12) There are many ways in which the employment of power or hand- 
driven machinery can assist the agriculturist, particularly in respect of irriga- 
tion, sugar production and oil milling. 

(13) The demand for machinery for these processes would lead to the 
cstablislimont of agricultural engineering works. 

rwe Recom- (14) Close co-operation between the Departments of Industries and Agri- 

meadation (132). culture is needed. 


(15) The Director of Industries in each province should have a workshop 
and laboratory equipped for llic mechanical testing of small prime-movers and 
of the machinery that they arc intended to drive. ^ 


(10) Tlie possibility of irrigation in Sind by moans of pumps should be 
oonsidcred ia connection with the Indus barrage scheme, in order to estimate 
the commercial practicability of growing Egyptian cotton on a largo scale. 


Chapter VI- Power. 

0 7) A speoial survey of the coal situation in India should bo undertaken 
graph at an early date, with a view to introducing economies in the methods of 

mining and consumption. Such a review of the fuel situation in eastern India 
should include an examination of the measures in progress for rendering more 
accessible the undeveloped fields of Assam. 

(18) There are great advantages in using wood fuel after conversion into 
gas rather than directly, and, in particular, in employing charcoal for the 
production of gas after the removal of the by-products which are of value 
for industrial purposes. Any methods which are likely to choapen the cost 
of fuel for gas plants should be the subject of detailed investigation and trial. 

(19) Possible sources of industrial alcohol should be investigated. A 
liberal policy should be followed by the excise authorities when commercial 
requirements conflict wnth excise regulations. 

(20) The utilisation of water power is of the highest importance in view 
of the necessity of creating electro-chemical and thermo-electric industries and 
of economising the use of coal. An organisation should at once be created by 
Government to carry out a systematic survey of the hydro-electric possibilities. 
Standard conditions for hydro-eleotric licenses should be prescribed. 

(21) Leases of water power to private persons should provide for the 
resumption or transfer of rights and for tho acquisition of the hydro-electric 
plant on an equitable basis, should it become necessary in the public interest, 
or should the initial industrial undertaking be compelled at any time to oease 
working. 

(22) Proposals for generating water jwwor from canal falls and other 
irrigation works should be considered by a jj^t committee composed of officers 
of the Public Works and Irrigation DepartmCats. 



Chapter VIL The Indian in Industries. Chapter VlII. Govern- 
ment Industrial Policy in recent years. 

(23) These chapters are wholly descriptive. 

Chapter IX. The Organisation of Scientific and Technical ServiceSi 
and the Provision for Eesearoh Work in India and Abroad. 

(21) In future all scientific officers should be recruited into imperial 
services, but placed under Ijocal Governments or departments of the Govern- 
zneut of India for administrative control. Their purely scientific Avork should 
be subject to the criticism and advice of the head qf their service, transmitted 
through their administrative superiors. An imijcrial Indian Chemical Service 
is most urgently required. 

(25) A special committee should bo appointed, including a distinguished 
chemist from abroad, to formulate proposals for the peruianent organisation 
and terms of service of the staff, and for the location and equipment of research 
laboratories. 

(26) In the case of other scientific subjects, such as botany, bacteriology, 
zoology and entomology (which last should bo recognised as 5u-distinct 
administrative unit), imperial services should simihirly bo organised ; and 
suitable committees might bo ai)pointed to Avork out details. 

(27) Conditions arc suggested to govern the relations between Government 
research officers and private industrialists Avho may desire to employ them on 
specific problems. 

(28) Eocruits for the scientific services should be draAvn as far as possible 
from the Indian Unh'ersitios and institutes. At first it will bo neoessary to 
import a number of specialists from England, but the ultimate object should be 
to man the services with officers trained in this country. 

(29) The most promising bases for the establishment of specialised institutes 
of research will be at the chief centres of industries ; but expert oinnion is • 
necessary to fix the location of these institutes. This subject should be 
included in the scope of enquiry of the committees recommended to work out 
the organisation of the scientific services. 

(30) There are serious drawbacks to research work connected with Indian 
problems being undertaken abroad, and there is no longer any justification for 
the expenditure of Indian revenues on the inainteuanco of the Scientific and 
Technical Dex)artment of the Imperial Institute. In the rare cases which 
necessitate reference to British or foreign specialists, scientific officers in the 
Indian services should be cmpon'crod to communicate, through a reeognised 
channel, with the Scientific and Technical Eesearch Department recently 
established in England. 


Chapter X* Industrial and Technical Education. 

(31) The existing system of State technical scholarships for study abroad, 
though greatly improved by the revised Government rules recently issued, 
should not be utilised to enable students to acquire training in industries new to 
India. These scholarships should ho granted only to men with some experience 
in. existing industries, to enable them to acquire further specialised knowledge, 
and should not be awarded in respect of subject^ for which adequate educational 
facilities arc available in tiic country. 



(B2) Suitable primary educsation for the artisan and labouring population 
is urgently necessary. When private employers undertake the task of pro- 
viding it, they should be assisted by Local Governments. 

Vide also (33) Industrial schools should be controlled by the Departments of 

Bwwmmondation Their headmasters must possess practical skill in the industries 

taught and knowledge of their economic conditions. These schools are a 
means of suitable training for cottage, but not for organised, industries. 

(34) Organised industries may be divided into two classes, manipulative, 
such as mechanical engineering, and non-manipulative or operative, such as 
the manufacture of chemicals. Training for manipulative industries should 
be given in the works themselves, to which theoretical classes should be 
attached. There arc certain cases where the individual concerns are not large 
enough for this ; these can sometimes bo conveniently dealt with by central 
teaching institutions serving a group of works ; but where such an arrangement 
is impossible, and in the case of the textile trade whore tlie preliminary 
training can best be given in a school, instruction may be more conveniently 
provided ill technical schools vdth workshops or instructional factories attached. 

(35) In the case of non-manipulative industries the necessary training can 
usually be given in a teaching institution ; hut practical experience is needed 
if the student is to rise in his profession. In these industries, the instructioiji 
should be mainly technological, e g., in a branch of applied chemistry, with some 
training in engineering, and can bo given in a teaching institution. The 
necessary practical experience must be gained in the factory, in which the 
student’s technological training ivill qualify him at once for employment. 

(36) The training required for mechanical engineering, as an example of 
a manipulative industry, is discussed in detail. 

(37) At the large engineering shops practical training should bo given 
to artisan apprentices on an organised system, with teaching in shop hours ; 
and the apprentices should bo paid wages, a part of which they might receive 
in the form of deferred pay on leaving. 

(88) In the case of foremen a system of apprenticeship on conditions that 
should attract middle-class Indian youths is suggested, with teaching in shop 
hours of a more advanced type than in the case of artisan apprentices, and 
providing for boys who would start at a somewhat higher age. 

(39) In the case of mechanical engineers also, the large engineering shops 
should be used as the practical training ground ; but a greater proportion of the 
time should be devoted to theoretical teacliing of a higher kind than is 
necessary for foremen. Those students who desire it may, after completing 
their shop training, take courses in special subjects at an engineering college. 

(4i0) The engineering colleges should, as soon as is practicable, make over 
the training of subordinates to lower-grade institutions, and should add depart- 
ments for technological training. These oullogos should bo administered by 
Councils, on which the University, the Departments of Industries, and 
employers should be represented, while the Council should have the privilege 
of electing a certain number of its members to represent it our the University 
Senate. The Universities would decide which of the college courses should 
qualify students to sit for a degree. 

(41) In addition to the existing 'provincial institutions, two imperial 
colleges seem likely to he needed ultimately, one for the highest-grade teaching 
of engineering and the other for metallurgy and mineral technology. 
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(42) Government should encourage the foundation in India of scientific 
tend technical societies on the lines of the London institutions. 

(43) It is recommended that the engineering classes in the Victoria 
Jubilee Technical Institute, Bombay, should be adapted to meet the require, 
ments of the apprentices in the railway and other worksliops in Bombay, and 
that the courses in technology should be supplemented by two years* practical 
work before the full diploma can be gained. 

(44) As regards mining, the evening classes on the coal fields should bo 
retained and improved ; and the scheme put forward for a school of mines at 
Dhanbaid is preferable to the present arrangements at Sibpur and should bo 
adopted. Meanwhile, the existing course at Sibpur should be improved. 

(46) The technical school at Sakohi for metallurgical training proposed 
by the Bihar and Orissa Government is approved, but without prejudice to the 
possibility of a higher-grade institution. 

(46) In respect of commercial education it is of the utmost importance to 
secure the co-operation of commercial men. Commercial colleges should be 
administered by Councils consisting largely of business men with representa- 
tives of the LTniversitios ; these Councils should also elect from among their 
members delegates to the University Senates. The Universities should retain 
the right to prescribe which courses of the colleges shall qualify a student to 
sit for a University degree. 

(47) All industrial and technical ins! itutions of less than collegiate rank 
should be controlled by the Department of Industries, though the advice and ution (88) 
co-operation of the Department of Education is desirable. 

(48) To prevent inefficient or misdirected teaching, inspection and advice 
by officers of the imperial Department of Industries would for some time be of 
great assistance to provincial departments. 


Chapter XI. Commercial and Industrial Intelligence. 

(49) Commercial and industrial statistics should not be commented on except 
by an agency which has export knowledge of their significance. The Director 
of Statistics should be a compiling officer only. 

(60) The Director of Commercial and Industrial Intelligence, whoso head- 
quarters should be in Calcutta, should be supplied uitJi information by 
provincial Directors and by the special provincial intelligence officers proi)Osed 
for Calcutta and Bombay. The help of commercial associations should be 
utilised so far as possible. 

(61) He should advise the Government of India regarding commercial 
questions, especially those relating to overseas trade. He should also answer 
enquiries from the public, but should refer those relating to technical matters 
to the appropriate expert department. 

(62) Crop forecasts should be prepared by the Agricultural Department, 
as soon as its staff is sufficiently strong to undertake the task. 

, (68) More complete information regarding industrial employment and 
production is required. 

(64) The Indian Trade Commissioner in London should bp assisted by 
temporarily seconded members of the Agricultural, Eorest and Geological 
Survey Departments, 



284 

(66) Government should consider the desirability of establishing Indian 
trade agencies after the war in other countries, such as East Africa and 
Mesopotamia. 

(66) The Indian Trade Journal should be replaced by periodical bulletins. 
More use should be made of the press for disseminating current industrial and 
commercial information. 


Chapter XXI- Government Purchase of Stores. 

(57) The creation of an organisation for the purchase and inspection of 
stores in India is recommended working under the Imperial Department of 
Industries and tlic local Departments of Industries in each province. 

(58) The appointment of a small expert committee is proposed to consider 
the precise allocation of spheres of action between the imperial and provincial 
agencies. 

(69) All indents for Government and railway stores should be met, as far 
as is practicable, in India. Indents from provincial officers should be dealt with 
first by the provincial Directors, who should fill them to the utmost possible 
extent from local manufactures. 

(60) The remaining items should he forwarded to the Controller-General 
of Stores with the Government of India, who would issue orders for those 
items which could he advantageously obtained in India and would purchase 
the residue through the Stores Department 'of the India Office. Indents from 
Government railways and from such other railways as desire to participate 
in the scheme should he dealt with hy the Controller-General of Stores, in the 
san^e way. The stocks would not he held hy the 'Stores Department. 

(61) Provincial Departments of Industries should, so far as their equipment 
permits, inspect the goods supplied through them. They should include, in 
the larger provinces, an experienced officer who would he responsible for local 
purchases. Interchange of information with one another and with the 
Controller-General of Industries would make it possible for provincial Directors 
to purchase stores from other provinces direct. 

(62) For some iime to come inspection work should be performed mainly 
by an imperial inspecting staff, which would also collect information regarding 
the manufacturing possibilities of the country. 

(63) The purchase of stores in India wmuld he facilitated by the existence 
of an agency in India for preparing specifications in certairr cases. 

(64) The Controller-General of Stores should have his headquarters at 
Calcutta and should work in close contact with the Director of Commercial 
and Industrial Intelligence. His annual report should include, for the 
information of manufacturers in India, a classified statement of the articles 
obtained by him here and from abroad. 


Chapter XIII. Land Acquisition in relation to Industries- 

(65) Provision should be made, where necessary, in local laws to enable 
pwsons, who are prevented by legal restrictions from transferring their lands 
or from conferring an absolute title therein, to do so with the sanction of 
some proper authority, when the land is required for an industrial onterprise, 
more particularly for the housing of industrial labour, 
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(66) GoTenmoent seems to have been uncertain in the past as to the 
applicability of the Act to land required by industrial concerns ; and a 
criterion is proposed by which the Local Government may determine the oases in 
which cdmpulsory acquisition under section 40 (i) (b) of the Land Acquisition 
Act may be effected on .behalf of an industrial concern. These suggestions 
apparently do not involve any amendment of the Act, though, if they do, this 
should be undertaken. 

(07) In certain cases, on the recommendation of local bodies, Government Vide also 
should compulsorily acquire land to provide fresh sites for industries, which it ®*^*®**’^ 
is necessary to remove on grounds of public health, and for industrial dwellings. 

(68) In all cases where land is acquired compulsorily for industrial 
enterprises, cultivators or house owners so dispossessed should be offered suitable 
land in exchange or part exchange. 


Chapter XIV. Technical Assistance to Industries by Government. 

(69) Direct technical assistance by Government is necessary to encourage 
certain classes of industries. 

(70) The functions and limitations of pioneering and demonstration 
factoidos are described. 

(71) For cottage industries, peripatetic demonstrations of improved Vide also 
processes and machinery arc most important, and tho provision of new patterns XVn. 
and designs must be arranged for. Tho organisation of production by the ®*“®*** XVTn. 
establishment of small auxiliary factories and the employment of labour-saving 

devices are very desirable. 

(72) For organised industries, in addition to assistance in starting new 
industrial undertakings, useful work can be done by Government in helping the 
owners and managers of small power plants to maintain them in good- working 
condition. 

(73) While ordinarily Government should itself carry on industrial opera- 
tions only for the manufacture of lethal munitions, it will be necessary in some 
oases to control and assist private factories capable of producing military 
necessities. Assistance will also be required for industries of national economic 
importance. 

(74) The above duties cannot be performed without properly equipped 
Departments of Industries, both imperial and provincial. While the utmost 
possible decentralisation is desirable, there are certain functions for which the 
Imperial Government must be responsible. 

Chapter XV* Miscellaneous Points of Government Law and Prac- 
tice afifeoting Industries. 

(75) Power-driven machinery should not be allowed in jails. Provincial The EmployniiiiA 
Directors of Industries and their Boards should be authorised to make recom- Iiaboor. 
mendationa to the Local Government on the employment of jail labour. 

(76) The legislation now being undertaken by provincial Governments for The Preventtoa 
the prevention of the adulteration of foodstuffs and drugs is approved. The 

agency for enforcing the existing Acts should bo considerably strengthened. 

(77) Begatding the adulteration of raw produce for export or local manu- 
aotnre, action should be left to the trade itself. Government diould do what it 

SI 
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can to -strengthen the hands of local mercantile bodies who are interested in such 
matters. 


(78) A system of Government certificates of quality is impracticable and 
unnecessary, except in the case of fertilisers, for which an Act similar to the 
Fertilisers and Feeding Stuffs Act of 1906 (Great Britain) should be introduced. 


1%e Adminis- 
tration ol the 
Boiler and Prime- 
Mover Acts. 


(79) The principles laid down by the Public Services Commission in 
dealing with the Boiler Inspection Department are endorsed. The following 
recommendations are added : — 


(«) Boiler inspection should be a duty of the provincial Departments of 
Industries. 


(J) The rules for determining permissible pressures for boilers should 
apply to the whole of India. 

(c) The laws compelling persons in charge of boilers to possess certificates 
should be abolished. 


The Mining 
itnles. 


The Adminia- 
tralion of the 
Xdectrioity Act. 


(80) The favourable consideration of Government is askod for the proposed 
strengthening of the Geological Survey, which should include a suitable staff 
to inspect Government concessions and to advise small mine owners. 

(81) Such inspection would insure the due fulfilment of the conditions of 
prospecting licenses and permit of their being framed on more elastic lines. 
Local Governments should have power to extend their duration up to 6 years 
in'eases where the work of proving the existence of minerals necessitates 
operations on a very extensive scale. 

(82) The present mining lease form might be considerably shortened and 

simplified by including some of its provisions in local rules. 

# 

(83) Certain provinces should prepare Mining Manuals simjlar to those 
published in the Central Provinces and Burma. 

(84) The status of Electric Inspectors should be improved in order to secure 
more highly qualified men. 

(85) To ensure intelligent liberality in the interpretation of the rules, 
the appointment of provincial Advisory Boards, as contemplated in section 35 
of the Act, is proposed. These Boards should be permitted, when necessary, to 
consult experts such as the Electrical Adviser to the Government of India. 

(86) Government should encourage the industrial Miso of electricity 
supplied from central generating station,?. The law should, if necessary, be 
amended, so as to permit of the load factor being taken into account in fixing 
the charges. 

(87) The Electric Inspectors should be transferred from the control of the 
Public Works Department to that of the Department of Industries. 


Patents, Trade (88) No change is needed in the existing patent law, which seems well 

Marks, and suited to Indian conditions, nor is it desirable at present for India to join the 
Business Names. Xnternational Convention, but the position may have to be reconsidered if 
patent law is consolidated throughout the Empire. 


(89) The registration of trade marks or business names is not recom- 
mended. 


BegisfaNition d 
IPtflMNdlJfli 


(90) With a view to legislation to secure the compulsory registration of 
partnerships, Government should consider a suggestion that members of a joint 
Hindu family should be regarded as a single unit for the purposes of registra- 
tion, 
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(Chapter XVl. The Welfare of Factory Labonf • 

(91) The inefficiency of Indian labour can be remedied by the proTision 
of education, the amelioration of housing condition^, ihe improvement of public 
health, and a general policy of betterment. 

(92) Compulsory education should be introduced for all classes of children Vide 

in areas where this is feasible ; the question of aniending the factories Act (,8B)* 

may then be considered, if necessary. 

(93) As regards housing it has already been recommended that Government Vide Becom* 

should use its power to acquire land on behalf of employers for the housing of (W)» 

labour, subject to certain safeguards. 

(94) Land might also be acquired at the cost of Government or of the 
local authorities concerned, which they might lease at ea§y rates to 
employers for erecting industrial dwellings. 

(95) Local authorities should be responsible for the development and 
lay‘Out of industrial areas on suitable lines, and for securing the maintenance 
of proper sanitary conditions in such areas. 

II 

(96) It would be undesirable and unjust to compel individual employers 
to house their own labour. 

(97) The question of congestion in Bombay must however be taken up Special proposal! 
at once. The scheme for industrial housing prepared by the Improvement lor Bombay. 
Trust might be continued along with the measures which are proposed below 

to meet the special difficulties existing in Bombay. 

(98) To avoid congestion in future no industrial concerns should bo 
started, except in the north-east of the island of Bombay or in south-east of 
Salsette, without the consent of the Municipality. In the area set aside for 
industrial development, the requisite powers should be taken by the local 
authorities to determine whether certain classes of industries should be admitted 
to certain sites, and the necessary steps should be taken to ensure the develop- 
ment of the settlement on sanitary lines. 

(99) To relieve existing congestion, the railways should be induced to 
locate their new workshops at a reasonable distance from the city and to 
furnish accommodation for their labour m situ. Government departments and 
public bodies should provide housing of a suitable type for their workmen, 

M'here possible in the northern industrial area. 

(100) The establishment of improved means of communication, including 
the electrification of suburban railways, and the extension of the tramway 
system, with the object of creating an industrial suburb, is required. 

(101) In the case of employes of industries located in the city, a definite 
standard of accommodation for industrial dwellings should be determined, and 
a programme of construction worked out and taken up at the expense of the 
local authorities who should then manage the buildings. If the existing 
resources of these bodies, together with such assistance as the Local Govern- 
ment may be able to spare, are not sufficient, further taxation shouid be 
imposed, mainly on employers. 

(102) The possibility of reducing the present maximum factory hours. Proposal! ol 

whether by a shift system or otherwise, requires further examination, as the awKct* 

shortening of working hours may have an important influence in raising the 

standard of comfort, when the workers have learned to employ their leisure 
hours more profitably. 

61 A 
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Tiie (108), The policy proposed by the Sanitary Commissioner will improve the 

Aiviodixli. public health and the efficiency of labour. 

(104) The responsibility for general welfare work among factory 
labourers must devolve mainly on private individuals and associations. 
Government and local bodies, as well as employers, should however assist them 
as far as possible. 


Chapter XVII* Cottage Industries* 


Pide (105) The ordinary census provides an unsatisfactory means for the oolleo- 

Appendixl. qj useful occupational statistics, and special enquiries or surveys arc 

needed. 

Vide (106) The establishment of central silk-reeling and twisting factories 

Appendix G. is desirable. 

(107) The introduction of better^ tools and plant and of a more minute 
subdivision of processes should be encouraged by Departments of Industries. ■ 

(108) In the case of weaving, provision should be made in the weaving 
schools for the instruction of a small number of pupils of a higher class, with 
better educational attainments and prospects of being able to start for them- 
selves in business. They should be given practice in the control of workmen, 
and should receive a training in the commercial as well as in tlie technical side 
of their profession, either in private undertakings run with Government 
assistance as demonstration factories, or in oommorcial sections attached to 
the industrial schools. 


(109) Directors of Industries should bo empowered to grant small loans 
to cottage workers and to supply tools and plant on the hire-purchase system. 

(110) Provincial art officers should maintain a close connection with the 
craftsmen and supply them with new ideas and designs. Periodic exhibitions 
should be held, advertisements issued, and attempts made to introduce the 
art productions of the country to outside markets. 

Vide (111) Emphasis is laid upon the necessity for improving the methods of 

^sommendatiottiuarkctiug the products of cottage industries. Tlie Departments of Industries 
must create or stimulate the creation of sale agencies in India and, w^here 
possible, abroad. 


Chapter XV’III* Co-operation for Small and Cottage Industries. 

(112) The way to industrial co-operation must be paved by familiarising 
workers with the principles of co-operative credit. 

(113) Certain co-operative functions, such as the joint use of machinery, 
can bcbetterachieved by bodies created ad hoc, than by superimposing them 
as an additional object on existing primary societies. 

(114) The difficulty of industrial co-operation lies largely in the absence 
of expert but disinterested non-offioial business helpers. This may be remedied, 
either (a) by the introduction of the small entrepreneur, which, however 
might not prove advantageous to the worker in the long run, or (6) by the 
Mtablisbment of sale organisations managed either by Government or by 
private persons. Government should bo prepared to risk some loss on ex* 
noriments in this direction. 
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{115) Uirect assistance in the form of loans should be given by Govel*n- 
ment to agricultural or industrial societies for the purchase and employment ^J^*WMB^**i®** 
for the common advantage of comparatively costly machinery and plant. 

The Director of Industries should initiate industrial societies and should give 
them advice in technical and commercial matters after they are started ; but 
he should* not interfere with the administration of the Act and rules. 


(116) The Departments of Iifdustries, Agriculture 
work closely together. 


and Co-operation must Vide 

Becommendatiffli 

(X88). 


Chapter XIX. Industries and Transport* 

(117) Internal tra6fic, especially in the cases of raw materials conveyed 
to, or manufactured materials conveyed from, manufacturiig centres should 
be rated as nearly as possible on an equality with trailic of the same class and 
over similar distances to and from the ports. 

(118) Rates on traffic to ports should be fixed on the principle of what the 
export traffic can stand over its whole journey to the port of foreign destination* 

(119) The same principle should apply to imports, but the lowest possible 
rates should bo allowed for machinery and stores imported for industrial 
use in India. 

(120) The whole distance travelled by a consignment, and not the distance 
travelled over individual lines, should be taken as the basis, when tapering 
rates apply. The way in which those rates, as well as ‘ block ’ rates and 
‘ terminal charges ’, have been applied in the past, has tended to operate against 
Indian industries. The total freight charge for a consignment passing over 
several lines should be calculated as a single sum, which should be shared 
between the different railways, allowance being made, whore necessary, for 
any extra cost incurred by a particular line. 

(121) The addition of a commeroial member to the Railway Board is sug- 
gested. 

(122) Indian industries and commerce should be represented by officers of 
the Department of Industries and also Hy members of recognised commeroial 
bodies at the Railway Conference and at the meetings of the Goods Classifica- 
tion Committee. 

(123) Special rate concessions for a term of years might be given to new 
industries, when investigation by the Department of Industries shows this to 
be necessary. 

(124) Government should take up the question of improving the existing 
waterways and should give early consideration to the prospective advantages 
of a Waterways Trust in Calcutta. 

(J 26) The Department of Commerce should take steps to secure harmo- 
nious working between railway and waterway administrations (including 
coastudse traffic) for the development of those parts of the country which arc 
served by both. 


Chapter XX- Industrial Finance- 

' (126) In order to meet the difficulties experienced by small aud middle- 
class industrialists in obtaining financial facilities and generally to provide a 
more elastic system of industrial finance, industrial banks are needed. An 



feipert committee should be appointed to consider what additional banking- 
facilities are necessary, whether for the initial or for the current finance ol 
industries ; what form of Government assistance or control will be required 
to ensure their extension on sound lines as widely as possible throughout the 
country ; and whether they should be of provincial or of imperial .scope, oi 
whether both these forms might not be combined in a group of institutions 
working together. 

(127) A scheme is explained for the provision of current finance for 
middle-class industrialists, by which the banks would lend money, subject to a 
guarantee by Government after an examination by the Director of Industries 
and his expert staff of the financial standing of the applicant and the pros- 
pects of his business. This sclieme deserves attention, at any rate as an interim 
measure until iad^strial banking facilities are more general. 

(128) In a few cases Government should provide direct financial aid. 
Such assistance might take the form of guarantees of dividends, loans of 
money, undertakings to purchase output, or contributions to share capital. All 
these forms of aid should be subject to suitable precautions. Government 
directors, when appointed, should not act so as to delay decisions. Where 
industrial undertakings receive Guvornmont aid, their capital should be raised 
in India, under conditions which will give opportunities to small investors 
and encourage Indians to participate in industrial ventures. Assistance of this 
kind to ‘ national safety * undertakings should be a matter for the Imperial 
Government ; in other cases, it may be given by Local Governments, if they 
possess the necessary expert staff to estimate the prospects of the proposed under- 
taking. 

(129) Assistance should also be given to small and cottage industries by 
the local Departments of Industries in the shape of small Government loans 
or by financing the purchase of plant on the hire-purchase system . Fresh 
legislatio!! would be required to ensure a ready means of recovery of the 
money so advanced. 

Chapter XXI« Provincial Pepartments of Indastries. 

(130) The creation of specialised Departments of Industries is necessary 
to co-ordinate the various forms of provincial activity which have been suggest- 
ed, and to perform certain functionsf at present entrusted to other non -special- 
ised agencies. 

(131) The^establishment is required in each province of a Department 
of Industries under a Director, who should act as Secretary to Government 
for commercial and industrial subjects. 

(132) To, ensure that the Departments of Industries, Agriculture and Co- 
Operative Credit work in close harmony, they should be under the control of 
the same Member of the provincial Executive Council. 

(133) The Director of Ijidustries sliould be assisted by a Board whose 
members should be appointed by Government, in some cases on its own selection* 
in others on nomination by suitable public bodies. Whore the Board and the 
Director disagree, the matter should be referred to superior authority. The 
Board should consist of not less than 6 or moi-e than 12 persons, who should bo 
mainly non-ofBoial. The members of the Board and of snb-committees formed 
for special purposes might be offered fees and travelling allowances. 

(134) The Board should have power to co-opt members for temporary or 
special purposes and to appoint standing or 'tempjrary sub-oommifctees. 
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(185) The Department of Industries should consist, in addition to the 
Director, of a Deputy Director (in the larger* provinces), industrial, engineers, 
chemists, industrial specialists and teachers, and certain other officers. Initially, 
these officers may be recruited as Circumstances best allow ; but as the Imperial 
Industrial and Scientific Services are established, the provincial department 
should obtain its superior officers from these services. They should be entirely 
under the orders of the Local Government. Specialists in various lines of 
applied technology who are engaged in teaching would also serve as advisers to 
Government and to private industrialists. Subordinate officers *with a know- 
ledge of mechanical engineering Avill be req^uired in territorial charges to help 
small industries. 


Chapter XXII* An Imperial Department of Industries* 

(136) The direction and co-ordination of the general industrial policy of 
the country and the proper performance of certain functions of high national 
importance can only be effected through an Imperial Department of Industries, 
in charge of a Idember of the Viceroy’s Executive Council ; and there is a 
sufficient number of closely correlated functions to justify the creation of a 
specialised imperial department for their performance. 

(137) Special arrangements are, however, required to secure the prompt 
and efficient performance of the administrative and executive duties which 
will fall to the lot of the imperial department ; and also to free the Member 
in charge from routine work, and to leave him leisure to deal with questions 
of policy. For this purpose we propose the creation of a Boai^ to be called 
the Indian Industries Board, consisting of three members with sepq^te charges. 
The Member in charge of the Department should be President <n the Board 
without any special portfolio, but with full power to overmle his colleagues, 
who, however, should have the right to place on record their opinions. The 
Members of the Board should ordinarily hold office for five years only. 1 here 
should also be a Secretary to the Board and the Department, as well as three 
Assistant Secretaries to the Board. 

(138) The various subjects and departments which the Department of 
Industries would control, including those to be transferred to it from other 
existing departments’ of the Government^ of India, fall into the following 
natural groups. 

Group I . — 

Geology and Minerals. 

'Salt. 

Explosives and Petroleum. 

The Chemical Service and chemical research. 

Government factories for research or demonstration. 

Group II — . 

Stationery and Printing. 

Commercial and industrial intelligence. 

i 

Stores. 

Factories Act. 

The general encouragement of industries. 

Technical and industrial education, 



Group III . — 

Inventions and Designs. 

Steam boilers Acts. 

Electricity. 

Ordnance Factories. 

Inspection of ordnance manufactures. 

Each of ^hese should be under a separate member of the Industries Board, 
•who would control the departmente subordinate to him. • 

(139) In order to secure unity of administration, the headquarters of 
the Board should be with the Government of India, though its members 
should tour frequently. 

(140) The Board and the Department should be assisted by a part-time 
Financial Adviser, who should be given a seat on the Board. 

(141 ) An examination of the functions and qualifications of the officers 
subordinate to the Board, of the members of the Board itself, and of the higher 
provincial officers, shows that all require technical, business and administrative 
experience for the proper performance of their duties. 

(142) It therefore seems necessary to create an Imperial Industrial Service 
to meet the requirements of the industrial departments throughout the country. 
This will also afford a means of training qualified Indians to fill the higher 
appointments. 

(143) The ordnance factories, if they are to be managed by a civil depart- 
ment, should have their own separate service, though they may exchange 
officers with ^e Imperial Industrial Service. 

(144) Officers of the Imjjerial Industrial Service should be recruited as far 
as possible in India. 

(146) Before a regular Industrial Service has been built up, appointments 
will have to be made from various sources, often on special terms. 
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OONOLUSION. 

We hare briefly sketched the lines of economic derelopment along which 
India has moved since she first came into contact with western traders ; and 
have described in somewhat more detail the commercial and. industrial position 
to which these lines of development have led her. We have shown that this 
position has become in many ways disadvantageous to the interests of the 
country; and that India’s industrial equipment is impaired by deficiencies 
which affect the interests of Rational safety. The industrial system is 
unevenly, and in most cases inadequately, developed ; and the capitalists of the 
country, with a few notable exceptions, have till now left to other nations the 
work and the profit of manufacturing her valuable raw materials, or have 
allowed them to remain unutilised. A powerful and well-directed stimulus is 
needed to start the economic development of India along the path of progress. 
Such a stimulus can only be supplied by an organised system of technical, 
financial, and administrative assistance. 

Our report in its finally approved form was in the hands of the printers 

before the appearance of the Chelmsford-Montagu report on Indian constitu- 

# 

tional reforms. Wo were unable, therefore, to re-examine in detail our 
conclusions and recommendations in the light of the reform proposals without 
incurring a delay which would have been undesirable. It is evident, however, 
that our scheme is in general accord with the administrative changes proposed 
by His Excellency the Viceroy and the Secretary of State. 

We are deeply conscious of the difficulties of the question with which we 
have been asked to deal, and of its vital importance to the future of the 
country. We have had to discuss a vast range of subjects requiring expert 
knowledge, which was not always adequately available in the country under 
present conditions. The circumstances of India have made it necessary for 
us to devisb proposals which will bring the State into far more intimate 
relations with industrial enterprise than the policy of Government or public 
opinion has hitherto permitted. But as regards our main proposals — technical 
education in practical relation to industrial requirements, the supply of advice 
and assistance through organised scientific and technical services, the provision 
of more liberal finance for industries, so far as possible through private 
agency — we feel confident that these are solutions clearly indicated by the very 
difficulties which they are designed to surmount, as well as by the small degree 
of Indian experience available, and substantially supported by the best- 
qualified opinion of the country. Einally, we have been strongly impressed 
by the earnest demand throughout India for economic progress and by the 
growing realisation of the dangers to which industrial unpreparedness exposes 
a nation. We feel .sure that the strongest support will be forthcoming from 
the public generally, and from Indian capitalists and industrialists in particular, 
to any well-considered scheme for industrial progress which Government may 

see fit to adopt, and we submit our report in the earnest hope that cur 
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recommendations will, with the approval of Government and the good>will of 
the Indian public, help in some measure towards the ideal of an India., strong 
in her own strength, and a- worthy partner in Empire. 

(Signed) 

T. H. HOLLAND, 

President. 
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TSE HOE’BLE PANDIT HADAN MOHAN MALAVITA. 


Introductory. 

On tlie 21stJ^^March 1916, the Hon’ble Sir Ibrahim liahimtoola moved a 
Eesolution in the Imperial Legislative Conncil urging the appointment oJ' a 
Committee to consider and report what measures should be adopted for the 
growth and development of industries in India. Among the matters which he 
suggested might suitably be referred for the consideration of the Committee, 
he put in the forefront the question — 

“Whether representation should be made to the authojities thiough the Secretaiy of 
State for India for securing to the Government of India full iisoal autonomy, Hjwcially in 
reference to import, export and excise duties.” 

In the course of his speech in supporting the Resolution, the Hon’blo 
Member laid great stress on this point. He said : — 

“I readily recognise that efforts are being made by the Government in many directions 
to meet the needs of the situation. It appeals to me, howcvoi, that, unless the hands of the 
Imperial Government are free in fiscal matters, the results will not be adequate. If the 
Government of India were free to adopt measures solely in the interests of the people of this 
country, without any restrictions or limitations in fiscal matters, our industrial development 
would be in a fair way of successful accomplishment. India wants fiscal autonomy as the 
first tdnp towards her industrial regeneiation, and if Indian public opinion is to have any 
weight in the determination of this question, we ought to get it at once.” 

The Hon’ble Sir William Clark, the then Member for Commerce and In- 
dustry, accepted the Resolution on behalf of the Government. He announced 
that the Government had anticipated the recommendation of the Resolution, and 
had already taken steps to constitute not a committee, hut a more important 
body, a Commission, whose duty it will ho to consider and report upon the 
possibility of further industrial development in this country. He said at the 
same time that, for reasqiiis which he put before the Council, the scope of the 
enquiries entrusted to the Commission would not include a consideration of the 
question of fiscal policy of the Government. Sir William Clark noted that in 
theopinumof the mover of tibe Resolution “a Government of India, uncontrolled 
by the Secretary of State, untrammelled by the conceptions of fiscal policy which 
may be held by the British Government of the day, would be a far more potent 
instrument for the development of industries in India than the administration 
of this owyatry under its present constitution.” He also recognised that there 
was weighty body of opinion tending in that direction.” But he said that 
“ His Majesty’s Government feel that the fiscal relationships of all parts of the 
Empire as between one another and the rest of the world, must be reconsidered 
after the war, and they wish to avoid the raising of all such questions until 
that fortunate time diall have arrived.” It was therefore stated in the Resolu- 
tion ap^peimtiaLg this Commission that “ any consideration of the present fiscal 
policy of tdw Goyemment has been excluded from its enquiries,” and that “ the 
same ooosideraitiQnB apply with even greater force to any proposals involving the 
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impositionjof duties for the specific purpose of protecting the- Indian industries, 
a policy which would very directly affect the fiscal relations of India with 
the outside world.” This will explain why, as Sir Frederick Nicholson put it in 
his statement submitted to us, ‘ the part of Hamlet must be totally omitted.’ 

The Commission has been instructed to examine and report upon the possi- 
bilities of further industrial development in India and to submit its recom- 
mendations with special reference to the following questions : — 

“ (o) whether new openings for the profitable employment of Indian capital in commerce 
and industry can be indicated ; 

“ (i) whether and, if so, in what manner, Government can usefully give direct 
encouragement to industrial development — 

“ (i) by rendering technical advice more freely available ; 

" (i*) by the demonstration of the practical possibility on a commercial scale of 
particular industries ; 

" (ttt) by affording, directly or indirectly, financial assistance to industrial enterprises ; 
or 

0 ^) by any other means which are not incompatible with the existing fiscal policy 
of the Government of India.” 

In the course of the speech to which reference has been made, Sir William 
Clark made it clear that “ the building up of industries where the eapital, 
control and management should be in the hands of Indians ” was “ the special 
object which we all have in view.” He emphasised that it was of immense 
importance alike to India herself and to the empire as a whole, that Indians 
should take a larger share in the industrial develoi)ment of their country. 
He deprecated the taking of any steps, if it might “ merely mean that the 
manufacturer who now competes with you from a distance would transfer his 
activities to India and compete with you within your boundaries.” It was 
the same object of finding out how to help Indiam to devclope industrial and 
commercial enterprise, that led the Government of India to depute Profes- 
sor C. J. Hamilton, the Minto Professor of Economics in Calcutta, to visit 
Japan “to obtain more detailed particulars for the use of the Industrial Commis- 
sion,” so that we may “know exactly what her Government has done to aid 
her people in the notable advance which they have made,” having “developed a 
structure of modem industrial and commercial enterprise from a past which 
knew nothing of western economic conditions.” We have to keep this object 
clearly before our mind in dealing with the questions which we have to examine 
and report upon. 


India— Past and Present. 

In the revised note which Professor Hamilton submitted to the Commission^ 
after dwelling on the rapidity with which Japan has transformed herself fr o m a 
country where “ agriculture absorbed the energies of the bulk of the popula- 
tion ” to one of the important manufacturing countries of modem tinriAH, he 
says : — 

" The second fact, even more arresting from an Indian point of view, is that this remark- 
able transformation has been achieved by an Asiatic community. The Asiatics have long been 
legarded as intensely conservative, unprogressive, needing the help and guidance of western 
nations for the maintenance of law and order, and, even with their assistance, being with 
difficulty persuaded to adopt the modern aims and methods associated with economic progress.'’'’ 

Mr. Hamilton does not stand alone in this view. In the course of my work 
connected with this Commission, I have repeatedly been reminded of the 
erronwxis notion which many a European holds that India is, and must remain, 
a mainly agricultural country, that thei people of India are by nature and 
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twidition deficient in industrial capacity and commercial enterprise, and that 
these qualities are inherent in the nations of the West. It is necessary to 
combat this notion, for it vitiates judgment regarding the capacity of Indians. 
It is also necessary for a proper appreciation of the present industrial condition 
of India and of the possibilities of, its future development, that the facts and 
circumstances of the past should be correctly known and appreciated. 

I agree with my colleagues that “ at a time when the west of Europe, the 
birthplace of the modem industrial system, was inhabited by imcivilised tribes, 
India was famous for the wealth of her rulers and for the high artistic skill of 
her craftsmen,” and that “ even at a much later period when traders from 
the West made their first appearance in India, the industrial development of this 
coimtry was at any rate not inferior to that of the more advanced European 
nations.” But I do not agree with them as to the causes which they assign for 
the subsequent growth of industries in England, and, by implication, for the want 
of the growth of such industries in India. They say : — 

" But the widely difierent social and political conditions of the West had helped the 
middle class to establish itself on a foundation of commercial prosperity, and the struggles for 
political freedom and religious liberty in which it had taken its share had endowed it with a 
spirit of enquiry and enterprise that was gradually and increasingly directed to the attainment 
of industrial efliciency,” and that “ it was to this middle class that the so-called ‘ industrial 
revolution ’ of the eighteenth century was mostly due.” — (paragraph 1 of the Report.) 

Similarly it is stated in paragraph 134 of the Beport that : — 

“The history of the evolution in the West of new industrial methods which culminated 
in the rapid and striking changes of the latter half of the eighteenth century shows that a 
large part was played therein by the educated as well as by the capitalist classes. The 
encouragement of scientific reseai ch and its practical application by the Royal Society, and at 
a later stage by the ^Society of Arts, was closely paralleled by the fresh industrial ventui’es 
constantly being set on foot by merchants and other persons with capital at command. When 
the results began to leach India in the shape of machine-made imports, the movement had 
passed beyond the stage where the gradual evolution which in England had taken place could 
te readily imitated in India.” 

In my opinion this does not give a correct view of the matter, and is 
calculated to support erroneous ideas about the natural eapacity of Indians and 
Europeans for industrial enterprise, and to stand in the way of right conclusions 
being reached as to the possibility of industrial development in India with the 
co-operation of the Government and the people. I must therefore refer a littlo 
more fully to the economic history of India and of the ‘ industrial revolution ’ 
of England which has greatly affected that history. 


India— A Manufacturing as well as an Agricultural Country. 

“The skill of the Indians,” says Professor Weber, “in the production of 
delicate woven fabrics, in the mixing :of colours, the working of metals and 
precious stones, the preparation of essences and in all manner of technical arts, 
has from early times enjoyed a world-wide celebrity.” There is evidence that 
Babylon traded with India in 3000 B.C. Mummies in Egyptian tombs, dating 
from 2000 B.C., have been found wrapped in Indian muslin of the finest 
quality. “ There was a very large consumption of Indian manufactures in 
Borne. This is confirmed by the elder Pliny, who complained that vast sums 
of money were annually absorbed by commerce with India.” “ The muslins of 
Dacca were known to the Greeks under the name of Oangetika , , , 
Thus it may be safely concluded that in India the arts of cotton spinning 
and cotton weaving were in a high state of proficiency two thousand years 
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^go . « •« Ootton weaving was only introduced into England tlie 
seventeenth century.”— (JiW^crioZ (Sraxditeer qf ImMOf Vduine III, pa^ 195.) 

As regards iron manufactures, Professor Wilson says : — “ Casting iron^s 
an art that is practised in this manufacturing country (England) only within a 
few years. The Hindus have the art of smelting iron, of welding it, and of 
making steel, and have had these arts from time immemorial.” Mr. Hanade 
wrote in.X892 

“ The iron industry not only supplied all local wants, but it also enabled India to export 
its finished products to foreign countries. The quality of the material turned out had also a 
wwld-mde fame. The famous Iron Pillar near Delhi, which is at least fifteen hundred years 
old, indicates an amount of skill in the manufacture of wrought iron, which has been this 
marvel of all who have endeavoured to account for it. Mr. Ball (late of the Geological 
Survey of India) admits that it is not many years since the production of such a pillar would 
have been an impossibility in the largest factories in the world, and, even now, there are 
comparatively very few factories where such a mass of metal could be turned out. Cannons 
were manufactured in Assam of the largest calibre, Indian wootz or steel furnished the 
materials out of which Damascus blades with a world-wide reputation were nrade ; and it paid 
Persian merchants in those old times to travel all the way to India to obtain these materials 
and export them to Asia. The Indian steel found once considerable demand for cutlery even 
in England. This manufacture of steel and wrought iron had reached a high perfection at 
least two thousand years ago.^' — (Ranade’s Essay i on Indian Economics, pages 169-160.) 

There is abundant testimony to prove that at the date of the invasion of 
Alexander, as for centuries before it, the people of India enjoyed a high degree 
of prosperity, which continued to the breaking up of the Moghal Empire in the 
eighteenth century. 

‘'All the descriptions of the parts of India visited by the Greeks," Mr. Elphinstoue 
tells us, " give the idea of a country teeming with population, and enjoying the highest 
degree of prosperity . . The numerous commercial cities and ports for foreign trade, 

which are mentioned at a later period (in the ' Periplus ’) , attest the progress of the Indians 
in a department which more than any other shows the advanced , state of a nation. 
(Page 263) . . . Arrian mentions with admiration that every Indian is free. . . , 

The army was in constant jray during war and peace. . , , The police is spoken of as 

excellent. Megasthenes relates that in the camp of Sandracottus, consisting of 400,000 men, 
the sums stolon daily did not amount to more than about £3 . , . . The fields were 

all measured, and t^e water carefully distributed for inigation ; taxes were imposed upon 
trade, and an income-tax levied from merchants and traders. Royal roads are spoken of by 
Strabo and mile-stones . . . Gold and gems, silks and ornaments weio in all families j 

the professions mentioned show all that is necessary to civilised life. , . . The napiher 

of kinds of grains, spices, etc., which were grown afEord proofs that the country was in a 
high state of cultivation. . . . Their internal iustitations were less rude ; t))«u’ conduct 

to their enemies more humane ; their general learning much more considerable ; and, in the 
knowledge of the being and nature of God, they were already in possession of a light which 
was but faintly perceived, even by the loftiest intellects in the best days of Athens."— 
of India, page 52.) 

The ftP.tb.or of the “ Periplus of the Erytbrian Sea ” fully describes Ipdian 
CQXpiPodities for which there was a great depiaud in the Wost, especially at 
Hoipe, about the first ceptury 0f Christ. Many a traveller from the West has 
similarly described the trade of India. In the fourth and the sijth centuries 
two Chiuese travellers visited India, and have fully recorded tfieh views on its 
material condition, which included flomishing arts and industries. 

Thenneame the period of the Crusades and the first beginning of the Levan- 
tine trade which culminate in Venice becoming the greatest trader with India ; 
and later on, Genoa. .Marco Polo came here in the thirteenth century, and he 
also has left a record of his impressions. 

The waves of conquest which commenced from the eleventh century no 
d(mbt greatly hampered Indian industcialists and industries for aonie tsme. 
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But the establishment of the Moghal Empire and the safety and security of the 
reign, of Akbar seem to haye fully retired Indian indus^ies and handicrafts. 
Bernier, who visited India in th#reign of Shahjahan, gives a giowing descrip- 
tion. of his capital. He speaks of his immense treasures, gold and silver and 
jewellery, “ a prodigious quantity of pearls and precious stones of all sorts ** 
. . . and marvels over the incredible quantity of manufactured goods. 
“ Embroideries, streaked silks, tufts of gold turbans, silver and gold cloth, 
brocades, net-work of gold,” etc. . . . Tavernier also gives a long descrip- 

tion of the manufactured goods, and dwells with wonder on the marvellous 
peacock-throne, with the natural colours of the peacock’s tail worked out in 
jewels, of carpets of silk and gold, satins with streaks of gold and silver, 
endless lists of exquisite works, of minute carvings, and other choice objects 
of art.” 


The East India Company. 

It^was this trade and prosperity that lured the traders of Europe to India. 
As the historian Murray puts it : — “ Its fabrics, the most beautiful that human 
art has anywhere produced, were sought by merchants at the expense of the 
greatest toils and dangers.” page 27.) After the decline of 

Venice and Genoa, the Portuguese and the Dutch captured the Indian trade. 
The merchants of England viewed their trade with envious eyes, and formed 
the East India Company which obtained its charter from Queen Elizabeth on 
31st December ICOO, to trade with the East Indies, not “ to exchange as far 
as possible the manufactured goods of England for the products of India ” 
(Report para. 2)— -for there were few English manufactures then to be exported 
-—but to carry the manufactures and commodities of India to Europe. 

At the end of the seventeenth century , " says Lecky, great quantities of cheap and 
graceful Indian calicoes, muslins and chintzes were imported into England, and they found 
such favour that the woollen and silk manufacturers were seriously alarmed. Acts of Parlia- 
ment were accordingly passed in 1700 and in 1721 absolutely prohibiting, with a very few 
specihed exceptions, the employment of printed or dyed calicoes in England, either in dress 
or in furniture, and the use of any printed or dyed goods, of which cotton formed any part." — 
(Lecky^s History of England in the Eighteenth Centnrg.) 

When Clive entered Murshidabad, the old capital of Bengal, in 1757, he 
wrote of it : — 

'' This city is as extensive, populous and rich as the city of London, with this difference 
that there were individuals iir the first possessing infinitely greater property than in the 
last city." — (H. J. S. Cotton, in New India, published before 1890.) 

“ Less than a hundred years agof," wrote Sir Henry Cotton in 1890, the whole commerce 
of Dacca was estimated at one orore of rupees, and its population at 200,000 souls. In 1787 
the exports of Dacca muslin to England amounted to 80 lakhs of rupees; in 1817 they had 
ceased altogether. The arts of spinning and weaving, which for ages afforded employment to 
It numerous end industrial ijopulation, have now become extinct. Families which were 
formerly in a state of affluence have been driven to desert the town end betake themselves to 
the villages for a livelihood. The present population of the town of Dacca is only 79,000. 
This decadence has occurred not in Dacca only, but in all districts. Not a year passes in 
which the Commissioners and District Officers do not bring to the notice of Government that 
the mftnufacturing classes in all parts of the country are becoming impoverished.'^ 

"In the first four years of the nineteenth century," says Mr. Eomesh Chandra Dutta. 
"in spite of all prohibitions and restrictive duties, six to fifteen thous&nd bales of cotton 
piece-goods were annually shipped from Calcutta to the United Elingdom. The figure rapidly 
fell down to 1818. The opening of trade to private merchants in that year caused a sadden 
rise in 1816 ; bnt the increase was temporary. After 1820 the manufacture and export of 
cotton pwee-goods declined steadily; never to ns» [Economic Bistor^ of British 

India, page 286.) 
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How India came to be an Af^onltnral Country- 

At an early period of the Company’s administration, British wearers had 
begun to be jealous of the Bengal wearers, whose silk fabrics were imported 
into England, and so not only were Indian manufactures shut out from 
England, but — 

a deliberate endeavour was now made to use the political power obtained by the East 
India Company/' says Mr. Bomesh Butta, to discourage the manufactures of India. In 
their letter to Bengal, dated 17th March, 1769, the Company desired thril the manufacture 
of raw silk should be encouraged in Bengal, and that of manufactured silk fabrics should be 
discouraged. And they also recommended that the silk winders should be forced Jbo work in 
the Company's factories and prohibited from working in their own homes." 

In a letter of the Court of Directors, quoted in Appendix 37 to the Ninth 
Keport of the House of Commons Select Committee on the Administration of 
Justice in India 1783, (quoted by Mr. Bomesh Dutta at page 46 of his book), it 
was stated : — 

. ’ # 

“ This regulation seems to have been productive of very good effects, particularly in bring- 
ing over the winders, who were formerly so employed, to work in the factories. Should this 
practice (the winders working in their own homes) through inattention have been suffered to 
take place again, it will be proper to put a stop to it, which may now be more effectually done, 
by an absolute prohibition, under severe penalties, by the authority of the Government." 

“ This letter," as the Select Committee justly remarked, “ contains a perfect plan of 
policy, both of compulsion and encouragement, which must in a very considerable degree 
operate destructively to the manufactures of Bengal. Its effects must be (so far as it could 
operate without being eluded) to change the whole face of the industrial countiy, in order to 
render it a field for the produce of crude materials subservient to the manufactures of Great 
Britain." — {Thd ) . 

Eurthermore, according to Mr. Digby, in 1813, Indian cotton manufac- 
tures were liable to the following charges in England : — 


£ ». d. 


Calicoes or dimities for every £100 of value 

81 

2 

11 

Cotton, raw (per 100 lbs.) ...... 

0 

16 

11 

Cotton, manufactured 

81 

2 

11 

Hair or goat's wool, manufactures of, per cent. . 

84 

6 

8 

Flowered or stitched muslins of white calicoes (for every £100 
in value) ........ 

82 

0 

2 

Other manufactures of cotton not otherwise charged , 

32 

9 

2 


“ These burdensome charges were subsequently removed, but only after the 
export trade in them had, temporarily or permanently, been destroyed.” {Pros- 
perom British India, page 90.) On the other hand, ever since English power 
was established in India, English goods entered India either with no import, or 
with a merely nominal import duty. At the time Indian cotton goods wefe 
liable to the heavy duty of £81 per cent, in England, English cotton goods 
imported into India were subject to a duty of only 2^ per cent. In addition to 
this, the steam engine and the power loom had in the meantime been perfected 
in England, and English manufactures had begun to come in increasing 
quantities to India, (^e result was well described by Mr. Heniy St. George 
Tucker, who had, on retirement from India, become a Director of the East India 
Company. Writing in 1823*, he said : — 

‘‘The silk manufactures (of India) and its piece-goods made of silk and cotton 
int^mhced, have long since been excluded altogether from our markets ,• and of late, partly 
in consequence of the operation of a duty of 67 per cent., but chiefly from the effect of 
superior machinery, the cotton fabrics which' heretofore conetituted • the f^a{de of India, 
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imve not only been duplaoed in this country, but we actually export our cotton manufacture s 
to supply a part of the consumption of our Asiatic possessions. India is thus reduced from 
the state of a manufacturing to that of an agricultural country.” — {Memorials of the Indian 
Govermmnii being a selection from the papers of Henry St. George Tucker (London 1858) 
page 494, quoted by Mr. Eotnesh Du^ at x>age 862 of his Economic History of Brtttsh 
1 ndia.) 

H. Wilson, the historian ot‘ India, also wrote as follows : — 

“It was stated in evidence (in 1818) that the cotton and silk goods of India uj) to the 
period could be sold for a profit in the British market at a price from .50 to 60 per cent, 
lower than those fabricated in England. It consequently became necessary to protect the 
latter by duties of 70 and 80 per cent, on their value, or by positive prohibition. Had this 
not been the case, hstd not such prohibitory duties and decrees existed, the mills of Paisley 
and Manchester would have stopped in their outset, and could scarcely have been again set 
in motion, even by the power of steam. They were created by the sacrifice of the Indian 
manufacture. Had India been independent, she would have retaliated, would have imposed 
prohibitive duties upon British goods, and would thus have xjreserved her own productive 
industry from annihilation. This act of self-defence was not permitted her ; she was at the 
mercy of the strauger. British goods wore forced uj)ou her without paying any duty, and 
the foreign manufactmer employed the arm of x*oUtical injustice to keep down and ultimately 
strangle a competitor with whom he could not have contended on equal terms.” — (Quoted 
by Bomesh Dutta, Ibid, jiages 268-263.) 

Another important Indian industry which succumbed to tlio jealousy of 
English manufacturers, was ship-building. That ship-building was an ancient 
industry in India, and that Indians carried on navigation to far distant climes 
east and west, has been fully established by Er. Eadhakumud Mukerjec 
in his valuable “ History of Indian Shipping.” Both Earius and Alexander had 
hundreds of vessels constructed in India. Indian riverejaft navigated Africa 
and went as far as Mexico. Again from the Coromandel coast Indians navigated 
as far as Java, Sumatra, Borneo and distant Canton. “ A hundred years ago,” 
says Mr. Eigby, “ ship-building was in so excellent a condition in India that 
ships could be (and were) built which sailed to the Thames in company with 
British-built ships and mider the convoy of British frigates.” 

The Governor-General (Lord Wellesley) reporting in 1800 to his masters 
in Leadenhall Street, London, said : — 

“The poi’t of Calcutta contains about 10,000 tons of shipping, built in India, of a descriji- 
tion calculated for the conveyance of caigoes to England . . . Prom the quantity 
of piivate tonnage now at command in the poi-t of Calcutta, from the state of j)orfection 
which the ai-t of ship-building has already attained in Bengal (promising a still more rapid 
progress and supported by abundant and increasing supplies of timber) , it is ceitain that this 
l)oit will always be able to fm’nish tonnage, to whatever extent may bo required, for 
convoying to the port of Loudon the trade of the private British merchants of Bengal.” — 
(Quoted by Mr. Digby in Prosjoerous British India, page 86.) 

But, says Mr. Taylor ; — 

“ The arrival in the port of London of Indian produce in Indian-built ships created a sen- 
sation among the monopolists which could not have been exceeded if a hostile fleet had 
appeared in the Thames. The ship-builders of the port of London took the lead in raising the 
cry of alarm } they declared that their business was on the point of ruin, and that the families 
of all the shipwrights in England were cei-tain to be reduced to starvation.” — [History of India, 
page 216.) 

The ci*y prevailed. The Court of Eirectors . opposed the employment of 
Indian ahips in the trade between England and India. In doing so, says 
Mr. Eigby, they employed an argument which, in some of its terms, sounds 
very erndpus at the present time, when so many lascars are employed by all the 
great lines of steamers numing to the East. After reciting other reason 
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Against ship-building and ship^maimmg in India, the Court said in thmr 
despatch, dated 27th January, 1801 : — ^ ^ 

" XVII. Besides these objections which apply to the measure generally, there is one that 
lies particularly against ships whose voyages commence from India, that they will usually be 
manned in great part with lascara or Indian sailors. Men of that race are not by their physical 
flume and constitution fitted for. the navigation of cold and boisterous latitudes; their nature 
and habits are fottned to a warm climate, and short and easy voyages peiformed witURT the 
sphei-e of periodical winds ; they have not strength enough of mind or body to encounter the 
hardships or peiils to which ships are liable in the long and various navigation between India 
and Europe, especially in the winter storms of our norihem seas, nor have they the couiuge 
which can be relied on for steady defence against an enemy . . . But this is not all. The 
native sailors of India are ... on their arrival here, led into scenes which soon divest 
them of the respect and awe they * had entertained in India for the European character. 

. . . The contemptuous reports which they disseminate on their return cannot fail to 

have a very unfavourable influence upon the minds of our Asiatic subjects, whose reverence 
for our character, which has hitherto contributed to maintain our supremacy tn the East, will bo 
gradually changed . . . and the effects of it may prove extremely detrimental. . . . 

(Considered, therefore, in a physical, moral, commercial, and political view, the apparent conse- 
quences of admitting these Indian sailors largely into our navigation, form a strong additional 
objection to the concession of the pioposed piivilege to any ship manned by them." — 
(Appendix No. 47 — Supplement to Eourth Report, East India Company, pages 28-34, quoted 
by Mr. Digby in Vrosperom British India, at pages lUl-103.) 

The lascars of to-day are only the succeKsors of those who emerged from 
the ports of Kathiawar and navigated from thence to Aden an^ Mocha to the 
East African coast and to the Malay Peninsula. It is possible an Indian 
lascar in the early nineteenth century, finding himself in London, may have 
indulged himself just as Jack to-day does, when he lands in any important 
Indian port. But it cannot but be regretted that such small considerations 
were allowed to weigh at all against Indian navigation to England. And it is 
difficult to express in words the economic and political losses, which this attitude 
has meant for England as well as India. How much better would have been 
the position of India, how infinitely stronger that of England, if Indian 
shipping had been allowed to grow, and had grown as shipping in other 
countries has grown during the last forty years, and been available to India and 
the Empire in this hour of need. 

Mr. Bomesh Dutta has shown in his “ Economic History of British India ” 
that this continued to be the settled policy of England towards India for fifty 
years and more ; that it was openly avowed before the House of Commons and 
vigorously pursued till 1833 and later ; and that it effectually stamjjed out 
many of the national industries of India for the benefit of English manufac- 
tures. Mr. Arnold Toynbee has expressed the same view : — 

, English industries would not have advanced so rapidly without protection, but the 
system, once established, led to perpetual wi-angling on the part of rival industries, and 
sacrificed India and the Colonies to our gi-eat manufactures."— Industrial Revolution of 
the Eighteenth Century in England, by Arnold Toynbee, page 58.) 


English Industrial Sevolntion. 

Let us now turn to England to see what happened there during the same 
period. The industrial revolution, which has powerfully affected Indian indus- 
tries, is said to have begun in England in 1770. 

‘*■111 1770," says Mr. Cunningham, “there was no Black Countiy, blighted by ihe 
conjunction of coal and iron tiades ; there were no canals or railways, and no ftustory towns 
witil) tiieir masses of population. All the familiar features of our modern life, and. all its 
mast pressing pi-oblems, have come to the front within the last century and a quarter ." — {fhi 
Grmtk ofEvgUeh Indnttry and Commerce, by W.'Cumungham, Part II, page 618.) 



TJp to the middle of the eighteenth centniy English industry was in a very 
backward condition. The state of that . industry is thus described by John 
Bichard Green : — 

''Thongh England already gtood in the diet rank of commercial states at the accession 
of George the Thii-d, her industrial life at home was mainly agricultural. The wool trade 
had gradually established itself in Noifolk, the West Riding of Yorkshire and the countries 
of the south west; while the manufactui’e of cotton was still almost limited to Manchester 
and Bolton^ and ramained so unimportant that in the middle of the eighteenth century the 
export of cotton goods haidly reached the value of fifty thousand a year. There was the same 
slow and steady progress in the linen trade of Belfast and Dundee and the silks of Spitalfields. 
The processes of manufacture were too nide to allow any large inci'ease of production 
. . . But had the processes of manufacture been more eflScient, they would have been 

rendei^ed useless by the want of a cheap and easy means of transpoit. The older main loads 
had broken down. The new lines of trade lay often along mere country lanes which had never- 
been more than horse-tracks ... A new era began when the engineering 'genius of 
Bnndley joined Manchester with its port, of Liverpool in 1767 by a canal; the success of the 
exjreriment soon led to the univer-sal introduction of water--carriage, and Great Britain was 
traversed in every direction by three thousand miles of navigable canals. At the same time the 
new importance was given to coal which lay beneath the soil of England. The stores of iron 
which had lain side by side with it in the northern countries had laiir there unworked through 
the scarcity of wood, which was looked upon as the only fuel by which it could he smelted. 
In the middle of the eighteenth centur-y a process for smelting iron with coal turned out to be 
effective ; and the whole aspect of the ir on trade w-as at once revolutionised. Iron was to 
become the working material of the modern w'orld ; and it is its production of iron which 
more than all else has placed England at the head of industi-ial Europe. The value of coal as 
a means of producing mechanical force was revealed in the discovery by which Watt in 1766 
transformed the steam engine from a mere toy into the most wonderful instrument which 
human industry has ever had at its command . . . Three successive inventions in twelve 

years, that of the spinning jenny in 1704 by the weaver Hargreaves, of the spinning machine 
in 1768 by the barber 'Arkwright, of the ‘mule-’ by the weaver Crompton in 1776, were 
followed by the discovery of the power loom. But these would have been comparatively 
useless had it not been for the revelation of a new inexhaustible labour-force in the steam 
engine. It was the combination of such a force, with such means of applying it, that enabled 
Britain during the terrible years of her struggle with Prance and Napoleon to all but 
monopolize the woollen and cotton trades, and raised her into the greatest manufacturing 
country that the world had seen." — (Green's SAort Hutory of the Englith Eeople, pages 
791-92.) 

But as Mr. Cunningham has pointed out : — 

“ Inventions and discoveries often seem to be merely fortuitous ; men are apt to regard 
the new machinery as the outcome of a special and unaccountable burst of inventive genius in 
the eighteenth century. But ... to point out that Aikwright and Watt were 
fortunate in the fact that the times were ripe for them, is not to detract from their merits. 
There had been many ingenious men from the time of W illam Lee and Dodo Dudley ; but 
the conditions of their day were unfavourable to their success. The introduction of expensive 
implements, or processes, involves a large outlay ; it is not worth while for any man, however 
energetic, to make the attempt, unless he has a considerable command of capital, and has access 
to lai'ge markets. In the eighteenth century these conditions wore being more and more 
i-ealised. The institution of the Bank of England, and of other Banks, had given a great 
impulse to the formation of capital ; and it was much more possible than it had ever been 
before for a capable man to obtain the means of introducing costly improvements in the 
management of his hmiaoss"— {Growth of English Industryland Commerce, Part II, page 
610 .) 

The Bank of England had been formed in 1694 as an instrument for pro- 
curing loans from the people at large by the formal pledge of the State to repay 
the money advanced on the demand of the lender. ^ 

" But for more than sixty years after the foundation of the bank, its smallest note had 
been for £20, a note too large to circulate freely, and which rarely travelled far from Lombard 
Writing in 1790, Burke said that when be came to England in 1760, them were not 
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'twelve bankers’ skops^ an tbe provinces, tbougb then (in 1790) he said, they were in eve^ 
market town. Thns, the arrival of the Bengal silver not only increased the mass of money, 
but stimulated its movement; for at once, in 1759, the bank issued £10 and £16 notes, and in 
the coaintry private firms poured forth a flood of papei%” — (Brooks Adams The Law of Cieiltza’ 
tton and Becay, pages 263-264— -quoted by Mr. Digby at page 33 of his book.) 

“ In 1756, when Clive went to India, the natien owed £74,575,000, on which it paid an 
interest of £2,758,000. In 1815 this debt had swelled to £861,000,000, with an annual 
interest charge of £32,645,000.” {Ihid, page 33) . . . " The influx of the Indian treasure, by 

adding considerably to the nation’s cash capital, not only increased its stock of energy, but added 
much to its flexibility and the rapidity of its movement.” {Ibid, page 81.) ..." Very 

soon after Plassey, the Bengal plunder began to arrive in London, and the effect appeai-s to have 
been instantaneous, for all authorities agree that the ‘ industrial revolution,’ the event which 
has divided the nineteenth century from all antecedent time, began with the yeai’ 1760. Prior 
to 1760, according to Baines, the machinery used for spinning cotton in Lancashire was almost 
as simple as in India; while about 1750 the English iron industry was in full decline because 
of the destruction of the forests for fuel. At that time four-fifths of the iron used in the 
kingdom came from Sweden.” ' 

" Plassey was fought in 1757, and probably nothing has ever equalled the rapidity of the 
change which followed. In 1760 the flying-shuttle appeared, and coal began to replace wood 
in smelting. In 1764 Hargreaves invented the spinning jenny, in 1779 Crompton contrived 
the mlile, in 1785 Cait^vright patented the ]) 0 wcr loom, and chief of all, in 1768 Watt, matur- 
ed the steam engine, the most perfect of all vents of centralising energy. But, though those 
machines served as outlets for the accelerating movement of the time, they did not cause the 
acceleration. In themselves inventions are passive, many of the most important having lain 
dormant for centuries, waiting for a sufficient store of foive to have accumulated t.o set them 
working. That store must always take the shape of money, and money not hoarded, but in 
motion.” — (Brooks Adams The Law of Civilization and Decay, pages 259-260.) 

Money came from India. Mr. Bigby says in his “ Prosperous British 
India”:— 

" England’s industrial supremacy owes its origin to the vast hoaids of Bengal and the 
Karnatik being made available for her use . . . Before Plassey was fought and won, and 

before the stream of ti-easure began to flow to England, the indnstries of our country wei-e at a 
very low ebb. Lancashire spinning .and weaving were on a pat with the con’esponding 
industry in India so far as machinery was concerned ; but the skill which had made Indian 
cottons a marvel of manufacture was wholly wanting in any of the Western nations. As with 
cotton so with iron ; industry in Britain w'as at a very low obb^ alike in mining and in manu- 
facture.” — {Ibid, pages 30-31). 

Though the power loom was constructed in 1784, power weaving did not 
become a practical success until the dressing-frame was invented in 1803. 
Up to 1801, the cotton goods sent out from England to India amounted in 
value to £21,000 ; by 1813 they had risen to £108,824. When the charter of 
the East India Company was renewed in that year, its monopoly of trade with 
India was abolished, and British traders obtained a fresh outlet into this exten- 
sive Empire. The enormous increase of the imports of English manufactured 
cottons into India in subsequent years hardly needs description. By the end 
of the century, India had become the largest single market for them, its de- 
mands for British cotton goods having been just under £20,000,000._ lu the 
year before the war they had risen to £44,681,000. 

Effects of Exports of Eaw Produce. 

Another factor which has powerfully contributed to India becoming more 
and more agricultiftal is the policy pursued by the British Government in India 
of encouraging the exports of its raw produce. Paragraph 6 of our Eeport^has 
dii9.oussed effects of these exports and that of the advent of the railway and 



tilfe BteatnEihip. But it seems to me that, for an adequate appreciation of the 
results, Ihe matter requires to be treated at greater length. 

In the eighteenth century the Colonies of England were looked upon as 
“plantations ” where raw produce was grown to be sent i.o the mother country, 
to be manufactiu'ed and sent back to the Colonies and to the rest of the world. 
After the American War of Independence the new Colonies were allowed to work 
out their own destinies, and they began to develope their manufacturing power 
by protecifon even against British manufactures. Since then, in the expressive 
language of Mr. Ranade ; — 

“ The great Indian Dependency of England has come to supply the place of the old 
Colonies. This Dependency has come to be regarded as a Plantation, glowing raw produce 
to be shipped by British agents in British ships, to be worked into Fabrics by British skill 
and capital, and to be re-exported to the Dependency by British merchants to their corre.s- 
ponding British Firms in India and elsewhei'e.’^ — {IJssni/s, page 99.) 

This is best illustrated by the case of cotton. The Court of Directors of 
the East India Coihpany began so early as 1788 to take an interest in the 
question of the cultivation of cotton in India, and expended considerable sums 
in various attempts to stimulate its growth. Since 1868, the Government of 
India have, at the 'instance of British manufacturing interests, taken steps from 
time to time to imiirove the quality and quantity of cotton produced in India. 
The latest evidence of this is the appointment of the Indian Cotton Committee 
of last year. I do not complain that this lias been done. On the contrary, I 
think enough has not been done in this direction. I think India can gi’ow, and 
ought to he helped to grow, much more and better cotton, and should he able 
to help both England and herself with it. But my point is that the policy 
which the Government has hitherto pursued has been one of encouraging the 
exports of raw produce. Its policy has not been to encourage the conversion of 
our raw cotton into manufactures. The doctrines of free trade and of laiasez 
faire, and an undue regard for English interests and the fear of interference 
with English trade, have prescribed the policy which it has had to pursue. 


Railways and Commerce. 

The construction of railways in India was mooted by the first Lord 
Hardinge. He left a minute in 1848, and his successor, Lord Dalhousie, took 
up the subject. It was in 1853 that Lord Dalhousie wrote his great Railway 
minute and gave the first stimulus to railway construction. India is indebted 
to him for the railway, as also fcr the telegraph. Says his eminent biographer. 
Sir William Himter : — 

V 

“ This was Lord Dalhousie's masterly idea — not only would he consolidate the newly 
annexed territories of India by his railways, and immensely increase the striking power of his 
military forces at eveiy point of the Empire, but he would use a railway construction as a 
bait to bring British capital and enterprise to India on a scale which had never entered the 
imagination of any previous Governor-Geneml. 

" In all these arrangements,'^ continues Sh William Hunter, “ Lord Dalhousie had from 
the outset a vigilant eye ^to the mercantile aspects of his railway routes. ‘ The commercial 
and social advantages,' he wrote in his masterly minute on railways, ' which India would derive 
from their establishment are, 1 truly believe, beyond all present calculation. Great tracts 
are teeming with ]>roduee they cannot dispose of. Others are scantily bearing what they would 
carry in abundance, if only it could be conveyed whither it is needed. England is calling 
aloud, for the cotton which India does already produce in some degpree, and would 
produce sufficient in quality, and plentiful in quantity, if only there were provided the fitting 
means of conveyance for it from distant plains to the several parts adopted for its shipment. 
Every inciWse of ^cilities for trade has been attended, as we ^ve seen, with an increased 
den^nd fbr artjeles of European produce in the most distant markets of India ; and we have 



yep to learn tJxe extent and value ot the interchange which may be establial^ed wUdi people 
beyond our present frontier, and which is yearly and rapidly increasing. Ships from every 
part of the world crowd our ports in search of produce which we have, or could obtain in the 
interior, but which at present we cannot profitably fetch thence ; and new markets are opening 
to us on this side of the globe under circumstances which defy the foresight of the wisest to 
estimate their probable value or calculate their future extent.' 

Lord Dalhousie provided free play for the mercantile possibilities of the railways by 
ramOving the previous checks and hindrances on Indian trade. Sir Edwin Arnold sums up 
these measures in a pithy marginal note : — ‘ All ports in India made free,' 

" The unprecedented impulse which Loi-d Dalhousie thus gave to Indian trade may be 
realized by the following figures. During his eight years of rule the export of raw cotton 
more than doubled itself from I4 millions sterling to close on 84 millions. The export of grain 
multiplied by moro than threefold from £890,000 in 1848 to £2,900,000 in 1856. 

'The total exports of merchandi.se rose from 184 millions sterling in 1848 to over 23 millions in 
2856. 

" The vast increase of productive industry, represented by these figures, enabled the 
Indian population to purchase the manufactures of England on an unprecedented scale. The 
imports of cotton goods and twist into India rose from three millions sterling in 1848 to 64 
millions in 1856. The total imports of merchandise and treasure infereased during the eight 
years from lOJ to 254 millions."— Eulers of India Series, by Sir W. W. Hunter, 
pages 191, 193-196). 

I am fully alive to the advantages which railways have conferred on India. 
I have quoted from Sir William Hunter to show how their introduction 
affected Indian industries. As Lord Dalhousie’s minute shows, one of the 
objects which they were intended to serve was the promotion of English trade 
and commerce with India. That was then the policy of the Government. I 
do regret that it was not then also the policy of Government to propiote Indian 
industries, for then India would have prospered as well as England. It is 
particularly to be regretted that when they decided to develope a vast system of 
railways in India, they did not also decide to develope the iron and steel industry. 
For if they had done so, there would have been a much greater and more rapid 
extension of railways, because they would have cost India much less — according 
to official testimony, the price of iron was increased fifty per cent., by reason of 
freight and landing charges — and would have spelled much greater benefits to 
the country tfian they have. The adoption of such a policy had been urged 
long ago both by Indians and by Englishmen. In a paper which he read 
before the Industrial Conference at Poona in 1893, Mr. Banade said : — 

" Many years ago Captain Townsend of the Ordnance Department observed in his work 
on the Mineral Wealth of India that nothing strikes the stranger who studies Indian economy 
so much as the contrast between the bounty of Nature and the poverty of Man in the matter 
of this iron industry. Endowed more richly in iron ore than almost any other country in the 
world, India has in a commercial sense, no iron industiy at all." — {Essays, pages 158-159.) 

" Mr. Ball, Deputy Sujwrintendent of the Geological Survey, in his work on Economic 
Geology observes that if the Government had started the manufacture of iron on an extended 
scale at the time of the first opening of the railways, great benefits would have accrued [to 
the State. If the State was justified in undeiial^ng the construction of its own railways, 
there was nothing inconsistent with principle in its undertaking the manufacture of its own 
iron any more than in its manufacture of salt or opium. The effect of its establishing 
factories fur iron manufaotmre throughout India would have, in Mr. Ball's opinion, enabled 
the State to keep vast sums of money in circulation, and would have given employment to 
large numbers of people who now resort to agriculture as their only resource. The golden 
opportunity was allowed to pass, and we find ourselves in the anomalous situation that alter one 
hundred and fifty years of British rule, the h’on resources of India remain undeveloped, and 
the country pays about ten * crores of rupees yearly for its iron supply, while the old race of iron 
smelters find their occupation gone." — {Essays, pages 164-166.) 

t0iat this could have been done is proved by- the success cl the great Tata Iron 
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and Steel Works. The Government have earned tlie gratitude of Indians by tlie 
support they gave to the scheme, and it is a matter of great satisfaction that the 
firm has rendered signal services to the Government and the Empire during this 
war by a ready supply of rails and shell steel for use in Mesoi)otamia and Egypt. 
But if the Government had taken up the question of the manufacture of iron and 
steel when the schemes of railways wore projected, or even later, the industry 
would have been established in the country much earlier and the entire in- 
dustrial prospect of the country would have l>ecn altered and improved. It was 
not done, because, unfortunately for India, it was not the policy of the Govern- 
ment then to promote Indian industries. 

I have dwelt at some length upon these facts to remind my English fellow- 
subjects how largely England is indebted for her “ industrial efficiency ” and 
l)rosperity to her connection with India, and hoAV grave an economic wrong has 
been done to India by the policy pursued in the past, Avith the object that this 
should induce them the more to advocate and insist upon a truly liberal policy 
towards India in the future I have also done this to dispel the idea that 
Indians are to blame for the decline of their indigenous industries, or that they 
suffer from any inherent want of capacity for industrial development on modera 
lines, and that Eui-opeans are by nature nioi’o fitted than Asiatics for siiceess in 
manufacturing pursuits. I have shoAvn that up to the middle of the eighteenth 
century England herself w^as an agricultural country ; that for thousands of 
years and up to the beginning of the last century, India excelled in manufac- 
tures m Avell as in agriculture, and 4hat if dining the century she came to be 
predominantly agricultural, this \\ as due to the special treatment to AA»hich she 
had been subjected and not to any Avaut of industrial cai)acity and enterprise 
among her people. 


The Besult—Frequent Famines. 

The decline of Indian industries, the grow ing imports of British manu- 
factures and the exports of raAv produce from India, led inevitably to the 
impoverishment of the manufacturing classes in all parts of the country and 
drove a growing proportion of the population to depend more and more upon 
the land. Out of a total record export of 68| millions in 1878-9, only per 
cent, represented the value of what could properly be called manufactured 
goods, 93^ per cent, being mere raw produce. In 1880 the imports of manu- 
factured goods were valued at £51,397,661. By the combined operation of 
these two causes the eoimtry was reduced to an economic condition which exposed 
it to the aggravated evils of frequent famines. Sir Horace Plmikett, whose 
inability to join us I most siucei-ely regret, pointed out in his valuable Report 
of the Recess Committee of 1896, that similar causes had led at an earlier 
period to similar results in Ireland. Speaking of the effect of legislation which 
had struck at all Irish industries, not excepting agricultm*e, he said : — 

It forced the population into entire dependence on the land and reduced the country to 
an economic condition involving periodical famines.'^ 

In India there were five famines between 1800 to 1826 ; two betw^een 1825 
to 1850 ; six between 1851 to 1875 ; eighteen between 1876 to 1900. According 
to Mr. IMgby, the total mortality, according to official records, between 1861 
to 1901 was 28,825,000. Writing in 1901, Mr. Digby said : — 

“ Stated roughly, famines and scarcities have been foui’ times as numerous duiing the 

lest thirty yews of the nineteenth century hs they were one hundred yeai-s eailier, and four 
times ipore widespread.'^ 

l agvee AVithmy collogues that, apart frqpithe other advantages Adiich 
railways have eonfarred upon India, they have had an important effect in 
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lessening the disastrous results of famines. Grain can be carried to tracts 
affected by famine with much greater ease now than could be done before, 
and deaths from actual unavailability of food can be prevented. Since ISOO, 
when the second Famine Commission, over which Sir Antony (now Lord) 
MacDonnell presided, made its report, the problem of famine relief and 
famine administration has also been placed on a satisfactory basis, and an 
admirable Famine Code has been drawn up. “ In regard to palliatives much 
has been done ; but in respect of prevention, the hand has been slack.” And 
this, I regret to say, notwithstanding the fact that many of the remedies which 
we recommend to-day wore recommended nearly forty years ago. 

After the disastrous famine of 1877-1878, the Government was pleased to 
appoint an Indian Famine Commission to enquire “ how far it is possible for 
Government by its action, to diminish the severity of famines, .or to place the 
people in a bettor condition for enduring them.” In thoir Report the 
Commission said : — 

“ A maia cause of the disastroits consequences of Indian famines, and one of the greatest 
difficulties in the way of providing relief in an effectual Hhajw is to be found in the fact that 
the great ma«s of the people diioctly depend on agriculture, and that there is no other 
industry from which any considerable part of the population derives its support. The failure 
of the usual rains thus deprives the laboxiring class, as a whole, not only of the ordinary 
supplies of food obtainable at prices within tbeir reach, but also of the Bole employment 
by which they can earn the means of procuring it. The complete remedy foi this condition 
of things will be found only in the development of industries other than agricultuio and 
independent of the fluctuations of the seasons.” 

The principal recommendations which that Commission made for the 
“ encouragement of a diversity of occupations ” among the people, are so 
valuable, and so much in line with many of our own recommendations, that 
I reproduce them below. They said : — 

“ 1. We have elsewhere expressed our opinion that at the loot of much of the ijoveity of 
the jieople of India, and of the risks to which they are exposed in seasons of scarcity, lies the 
unfortunate circumstance that agriculture forms almost the sole occupation of the mass of the 
population, and that no remedy for present evils can be complete which does not include the 
introduction of a diversity of occupations, through which the surplus population may be drawn 
from agricultural purouits and led to find the means of subsistence in manufactures or some 
Hjuch employments." 

And, after referring 4.o the obstacles that then stood in the way of the in* 
vestment of English capital in India, and after urging reasons why direct State 
aid could not then be given, they proceeded to say : — 

“ 6. There are, however, directions in which wo have no doubt the Government might 
usefully aid in fostering the inception of new industries. The introduction of tea cultivation 
and manufacture is au instance of the successful action of the Government which should en* 
courage further measures of a like character. In this case, the Government started plantations, 
imported Chinese workmen, distributed seed, and brought the industiy into a condition in 
which its commercial success was no longer doubtful. It then retired from any share in it, 
sold its plantations, and left the field to private capitalists. The cultivation of cinchona is a 
measure of a somewhat similar description though it has not yet passed entiroly into the hands 
of private persons. 

“ 7. In treating of the improvement of agriculture, we have indicated how We think the 
more scientific methods of Europe may be brought into practical operation in India by the help 
of specially trained experts, and the same general system may, we believe, be applied with sac* 
cess both to the actual operations of agricalturo and to the proparation for the ’market of the 
raw agricoltmal staples of the country, Nor does there appeal' any reason 'why action ol this 
sort should stop at agricultural produce, and should not be extended to the manufactures which 
India now poduces on a small scale or in a rude form, and which, with some improvement, 
heexfeetad to find enlarged sales, or could take th^ place of similar artkles noyf 
imported freim foreign countries. 



8, Among the articles and processes to which these remarks would apply may be named 
the manufacture and refining of sugar; the tanning of hides; the manufacture of fabrics of 
cotton^ wool and ^Ik ; the preparation of fibi^es of other sorts^ and of tobacco ; the manufactures 
of paper, pottery, glass, soap, oils and candles. 

^^9. Some of these aits are already practised with success at Government establishments, 
such as the tanneiy at Cawnpur, which largely supplies harness for the army, and the caipet 
and other manufactm’es carried on in some of the larger jails ; and these institutions form a 
nucleus, around which we may hope to see a gradual spread of skuilar industry. They afPord 
practical evidence of the success of the aits practised, and are schools for training the people 
of the country in improved methods ; and so long as any such institutions fairly supply a 
Government want, which cannot be properly met othei-wise, or carry on an art in an improved 
form, and therefore guide and educate private trade, their inflixence can hardly fail to be 
beneficial. The Same may be said of the woikshops of the Government and the railway com- 
panies, which are essential for the special purposes for which they are kept up, and gradually 
train and disseminate a more skilled class of artizans. 

10. The Government might fuj^ther often afford valuable and legitimate assistance to 
private persons desiring to embark in a new local industry, or to dev elope and imj)rove one 
already existing, by obtaining needful information from other countries or skilled workmen 
or supervision, and at the outset supplying such aid at the public cost. So far as the products 
of any industries established in India can be economically used by the Government, they 
might properly be preferi’ed to aithdes imported from Europe, and generally the local markets 
should be resoited to for all requisite supplies that they can afford. We are aware that steps 
have been taken within the last few years to enforce these principles, but moic can certainly 
be done, and greater attention may properly be paid to the subject. 

^^11. Otherwise than as above indicated, we do not think it desirable that the Govern- 
ment should directly embark in any manufacture or industry in an experimental way. Such 
experiments to be really successful or valuable must be carried out on a commercial basis. 
The conditions of any Government undertaking are rarely sucli as to give it this (diaracter, 
and the fear of incurring an undue expenditure on what is regarded as only an experiment 
will often lead to failure, which will be none the less miscliievous because it was thus caused. 

12. There is no reason to doubt that the action of Government may bo of great value 
in forwarding technical, artistic, and scientific education, in holding out- rewaids for efforts in 
these directions, and in forming at convenient centres museums or collections by which the 
public taste is formed and information is diffused. The great industrial development of 
Europe in recent years has doubtless received no small stimulus from such agencies ; and the 
duty of the Government in encouraging technical education is one to which the people of 
England are yearly becoming more alive, and which it is ceiiain will be more adequately 
performed in the future. All the causes which render such action on the part of Governments 
desirable in Europe apply with greater force to India. Experience, however, is still wanting, 
even in England, as to how such instruction should bo given, and for India it will be hardly 
possible at present to go beyond the training of ordinary woikmon in the practice of 
mechanical or engineering manipulation. 

13. To whatever extent it is possible, however, the Government should give assistance 
to the development of industry in a legitimate manner, and without interfering with the free 
action of the geneial trading community, it being recognised that every new opening thus 
ci*eated attracts labour which would otherwise be employed to comparatively little purpose on 
the land, and thus sets up a new bulwark against the total prostration of the labour market, 
which in the present condition of the population follows on eveiy severe drought.^^ 


The cry of Indians for the promotion of Technical Education and 

Indigenous Industries. 

TOiis valuable Report was published in 1880, but it seems that little heed 
was paid to its most important recommendations. Little was done to encourage 
indigenous industries ; less to promote technical education. In the meantime 
the Indian Naticmal CongreBS, which was organised to focus Indian public 
opinion and to represent the wants and wishes of the Indian public to the 
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GoTemment, came into existence in 1885. At its third session in 1887 it passed 
the following resolution 

" ITiat having regard to the poverty of the people, it is desirable that the Govemjneni 
be moved to elaborate a system of technical education, suitable to the condition of the country, 
to encourage indigenous manufactures by a more strict observance of the orders, already 
existing, in regard to utilising such manufactures for State purposes, and to employ more 
extensively than at present the skill and talents of the people of the country/’ 

m 

At its next session, in 1888, the Congress urged the appointment 
of a mixed Commission to enquire into the industrial condition of the 
country as a preliminary to the introduction of a general system of technical 
education. It reiterated this reque^ in 1891, 1892 and 1893. In 1894 
it affirmed in the most emphatic manner the importance of increasing 
public expenditure on all branches of education, and the expediency of 
establishing technical schools and colleges. It repeated the same request in 
1896. In 1896 when a famine had broken out in a more or less acute form 
throughout India, it again urged that “ the true I'emedy against the recurrence 
of famine lies in the adoption of a policy which would enforce economy, 
husband the resources of the State, foster the development of indigenous and 
local arts and industries which have practically been extinguished, and help 
forward the introduction of modem ai’ts and industries.” In 1898 it again 
prayed “ that having regard to the poverty of the people, and the decline of 
indigenous industries, the Government will introduce a more elaborate and 
efficient scheme of technical instruction, and set apart more funds for a better 
and more successful working of the same.” In 1901 the Congress urged 
the establishment of at least one central fully equipped polytechnic institute 
in the country, with minor technical schools and colleges in different provinces, 
and repeated that prayer in 1906. In 1906 it urged that primary education 
should be made free, and gradually compulsory, all over the country, and 
that adequate provision should be made for technical education in the different 
provinces, having regard to local requirements. It reiterated the same prayer 
in 1908, 1909, 1910, 1911 and 1913. After the outbreak of the war in 
1914, the Congress urged the Government to adopt immediate measures to 
organise and develope Indian industries. As the years rolled on, the need 
for industrial development* was more and more keenly felt l)y Indians. Since 
1906, an Indian Industrial Conference has met year after year, as an 
adjunct of the National Congress, and it repeatedly pressed upon Government 
the need for providing technical, industrial and commercial education through- 
out the country. It has also urged various other measures for the encourage- 
ment of indigenous industries. But neither the recommendations of the Indian 
Famine Commission nor the representations of the Indian National Congress, 
nor those of the Indian Industrial Conference, produced much effect. Speaking 
at the Industrial Conference convened by Government in 1907, Sir John Hewett, 
the then Lieutenant-Governor of the United Provinces, said : — 

“ The question of technical and industrial education has been before the Government 
and the public for over twenty years. There is probably no subject on which more has been 
written or said, while less has been accomplished.” 

The earlier portion of Chapter X of our Eeport, dealing with industrial 
education, shows how little has been done up to this time to provide such 
education for the people. A few years ago the Government of India insti- 
tuted scholarships of the annual value of £160, not exceeding ten in 
number, to enable Indians to proceed to Europe and America for special 
training, but it was not necessarily to be technical. Under this system 100 
students have hitherto gone abroad for such training. Finding the provi- 
sion to promote the scientific and industrial education of Indices in the 



country Wholly insufficient, a few Indian and European gentlemen started ah 
Association in Calcutta in 1904, one of the objects of which was ‘ to enable 
distinguished graduates of Indian Universities to prosecute further studies in 
science in Europe, America, Japan or other foreign countries.’ Since 1910 the 
Bengal Government helped the Association with an annual grant of Rs. 6,000, 
which has been reduced to Rs. 2,600 since the war. Rai Jogendra Chandra 
Ghose Bahadur, Secretary of the Association, told us that over 300 students had 
been sent abroad with the assistance of this Association for such education, and 
that 140 of them had returned, of whom 130 were employed. He also told us 
that his students have started twenty new factories and were in charge of seve- 
ral factories employing a capital of over forty lakhs of rupees. This shows how 
keen is the desire of Indians to obtain technical education and to devote them- 
selves to the industrial regeneration of their country. The Government of India 
have recently increased the number of technical scholarships to thirty, and have 
revised the rules regulating the grant of such scholarships, which are in some 
respects an improvement on those they have superseded. But these scholarshij)s 
are too few to meet the requirements of the situation. Adequate provision lor 
iidparting useful industrial and technical ’education both at home and abroad, 
remains yet to be made for the youth of India. 

• 

Progress of other Nations in Manufactures, and its Effect on 

India. 

Reference has been made in Chai)ters II, VI and VII of our Report to the 
growth of certain industries in India during recent years with Indian cai)ital and 
Indian control, the most important among them being the cotton mill industry, 
the Tata Iron and Steel Works and the Tata Hydro-Electric Works. So far as 
this goes, this is a matter of sincere satisfaction. But the progress is altogether 
small. In the meantime, since 1870, other nations have made enoi'mous progress 
in manufacturing industries. I would particulaidy mention Germany, Austria, 
the United States and Japan, as their progress has specially affected India. 
They have each done so* by devising and cariying out a system of general and 
technical education for their peoples, accompanied by a system of State aid 
and encouragement of industries. And these nations — and several others 
besides— most of M^hich have built up their industries by some form of State 
aid or protection, have taken full advantage of the policy of free trade to which 
India has been subjected, to purchase raw produce from India and to flood her 
markets with their manufactured goods. India has thus been exposed to ever- 
extending commercial subjugation by these nations, without being armed and 
equipped to offer a resistance and without being protected by any fiscal walls 
or rampaidis. ITiis incessant and long-continued attack has affected her agricul- 
tural as well as manufacturing industries. Her indigo industry has nearly been 
killed by Germany. Before 1897, when Dr. Bayer produced artificial indigo, 
Germany had been importing vegetable indigo of the value of over one million 
sterling. A few years afterwards she was exporting artificial indigo of three 
times 4hat value. Germany’s bounty-fed beet sugar gave the first serious shock 
to the ancient sugar industry of India, and it has suffered and is continually 
suffering from the competition of foreign sugar. In 1913-14 Germany and 
Austria purchased from lAdia raw materials amounting to £24,220,400 in value 
or just a little less than one-sixth of the total output, while the imports to 
India from these two countries amounted to £11,304,141. The exports to the 
United Ringdom in the same year amounted to £38,236,780, and ^he imports 
from the United Kingdom to £78,388,149. 

Forty or fifty years ago, Japan was far behind India both in agriculture and 
industries. But her Government and people, working in conjunction, have 
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brought about a wonderful derelopment of her industries built upon ‘ a system 
of technical education which included everything required to enable her to 
occupy her proper place among the manufacturing nations of the world.’ 
Japan takes in a large proportion of the exports of our cotton, and she sends 
us an increasing quantity of her cotton goods and other manufactures. The 
average of her total imi)orts of the five pre-war years 1909-10 to 1913-14 was 
2 ‘5 per cent, of our total imports. The share of her imports in the year ending 
March 1917, was 8’9 per cent, of the total. The total imports of India 
(excluding £28,959,760 of treasure, but including Government stores) amount- 
ed, in the year ending 31st March 1914, to £127,638,638. In the imports 
of the five pre-war years ] 909-10 to 1913-14, the average share of the United 
Kingdom was 62‘8 per cent. ; of the other parts of the British Empire, 7 per 
cent. ; of the allies (excluding Japan), 4 6 per cent.; of Japan, 2‘6 per cent. ; 
of the United States, 3T per cent. ; of Java, 0'4 per cent. ; and of the 
other foreign countries (principally Germany and Austria-Hungary), 1 3:0 per 
cent. The share of the principal countries in the imports of the year ending 
3i8t March 1917, was the United Kingdom, 68'7 per cent. ; other parts of the 
British Empire, 7 per cent. ; allies (excluding Japan), 3 3 per cent. ; Japan, 8‘9 
percent. ; the United States, 7 '3 per cent. ; Java, 8'9 per cent. ; and other foreign 
countries, 5 ‘9 per cent. • 

The extent to which India has thus come to be dependent upon other coun- 
tries for the raw materials and manufactured articles necessary in the daily life 
of a modern civilised community is deplorable. The following classified table 
of the imports which came into India in the year ending March 1914, will give 
an idea of the extent of this dependence : — 

£ 


1 . — Foody (h'ifiky and tohacoo : — . . • . 

• • 

16,441,330 ^ 

Fish (exelitding fanned fish) , . . ' 

• • 

208,330 

Prvuts and vogciables ... 

* • 

753,583 

Grain, pulse and flour ..... 


185,560 

Liquors ....... 


1,251,642 

Provisions and oilman^s stores 


1,649,087 

Spices . ...... . 


1,164,875 

Sugar ........ 


9,971,261 

L ea 

Other food and drink, coffee (other than roasted or 

152,409 

ground) hops, etc. ..... 

• • 

511,623 

Tobacco .... .... 

ll . — Faw matenaU and 'produce^ and articles mainly unmanufac^ 

» 601,923 

iv/Trd ....... 

. . 

7,038,380 

Coal, coke, and patent fuel .... 

# . 

710,920 

Gums, resins, and ice . . . . . 

. « 

175,784 

Hides and skins, raw ..... 


101,066 

Metallic ores and scrap ii*on or steel for manufacture 

. « 

41,977 

Oils . • . . . « . 

• • 

2,934,611 

* Seeds, including oil seeds .... 

* . 

53,431 

Tallow, stearine, wax . • • . • 

. * 

150.638 

Textile materials . ..... 


1,204,510 

Wood and timber 

Miocellaueous (including shells, chank, cowries, fish manure. 

515,690 

pulp of wood and rags for paper) 


1,149,878 

Hi. — Articles wholly or mainly manufactured . 

• • 

96,769,443 

Apparel ....... 

• • 

1,669,389 

Arms, ammunition and military stores 

# fl 

236,713 

Carriages and cars, including cycles and motor cars 

• ^ • 

1,422,667 

Chemicals, drugs and medicines ..... 

Cutlery, hardware, implements (except machine-tools) and 

1,605,699 

instruments * . . . ' . 

. . 

4,291,140 



Dyes and colunrs ........ 

Furniture, cabinet-ware, and manufactures of wood 
Glassware and earthenware ...... 

Hides and skins, tanned or dressed, and leather . 

Machinery of all kinds (including belting for machinery) 
Metals, iron and steel and manufactures thereof . 

Metals, other than iron and steel and manufactures thereof . 
Paper, paste board, and stationery . ... . . 

Eailway plant and rolling stock ..... 

Yarn and textile fabrics ....... 

Miscellaneous (including prints, engravings, pictures, rubber 
manufatitures, smokers^ requisites, soaps, spirits perfumed, 
sticks and whips, stones and marble, toilet requisites, 
toys, and requisites for games and sports, umbrellas and 
umbrella fittings) ... . . 

IV. — Miscellaneous and unclassified, including living animals, 
fodder, bran pollards and aiticles imported bg post. 


£ 

1,510,933 

224 , 3^3 

1,728,6C7 

266,083 

5,508,397 

10,033,249 

41,010,801 

1,524,982 

6,089,794 

50,300,043 


*j,ll oo,9t)3 
1,916,135 


Y Cover nine lit stores ...... . . 5,373,350 

Total value of all imports, excluding treasure . . .1127,538,638 

Cliaptor IV of our Eeport gives a more analysed and critical summary of 
the industrial deficiencies of India. It similarly points out that the list of 
industries which, though the materials and articles we import are essential 
alike in peace and war, are lacking in this country, is lengthy and ominous ; 
and that until they are brought into existence on an adequate scale, Iiulian 
capitalists will, in times of jieacc, be deprived of a naimber of jirofitable enter- 
prises, whilst, as experience haiS shown, in the event of a war which renders sea 
transport impossible, India’s all-important existing industries will be exposed 
to the risk of stoppage, her consumers to great hardship, and her armed forces 
to the gravest possible danger. With the abundance of our raw materials, 
agricultural and mineral, with the great natural facilities for power and 
transport, with a vast home market to absorb all that \ve may manufacture, it 
should not be difiieult to effectively cut down this list, if the Government muII 
equip the people for the task by providing the necessary educati<51ial and bank- 
ing facilities and extending to them the patronage and support of the State. 
How the Government may best do this is the question we have to answer. 


Government Industrial Policy in Becent Years. 

I have little to add to the history of Government industrial policy in recent 
years which is given in Chapter VIII of the Report. The account given' there of 
the efforts made by Government for the improvement of Indian industries shou's 
how little has been achieved. But I do not agree with my colleaf^s when 
they say (paragraph 111) that this has been “ owing to the lack of a definite and 
accepted policy, and to the absence of an appropriate organisation of specialised 
experts.” I share with them the regret that Lord Morley did not approve that 
part of the proposal of the Madras Government made in 1910, which urged that 
Government agency should be employed to demonstrate that certain industrial 
improvements could be adopted with commercial advantage ; and I am thankful 
that in modification of that order, Lord Crewe, by his telegram, dated the 1st 
February, 191C, authorised the Government of India, pending final orders on this 
Commission’s Report, “ to instnict Local Governments that in oases in which 
they desire to help particular industries they may do so, subject to your approval 
and to financial exigencies, without being unduly restricted by my predecessor’s 
rulings.” But, I cannot endorse that part of the Report which speaks of “ the 
deadening effect produced by Lord Morley’s dictum of 1910 on the initial 



attempts made by Government for the improvement of industries.” (Introduc- 
tory, page 4.) I think my colleagues have taken an exaggerated view of the 
effect of Lord Morley’s refusal to sanction the particular part of the Madras 
Government’s proposal to which reference has been made above. In justice to 
Lord Morley, and in order that the orders which he passed on the subject of 
technical education may be properly appreciated, I will quote below the follow- 
ing two paragraphs from the despatch in question, dated the 29th July 1910. 
Said His Lordship : — 

“ I have examined the account which the Madras Government have given of the 
attempts to create new industries in the province. The results represent considerable 
labour and ingenuity^ but they are not of a character to remove my doubts as to the utility 
of State effort in this direction^ unless it is strictly limited to industrial instruction and 
avoids the semblance of a commercial venture. So limited^ interference with private 
enterprise is avoided, while there still remains an ample and well-defined sphere of activity. 
The limit disregarded, there is the danger that the new State industry will either remain a 
petty and ineffective plaything, or will become a costly and hazardous speculation. 1 
sympathise with the Conference and the Madras Government in their anxiety for the 
industrial development of the province, but I think that it is more likely to be retarded 
than promoted by the diveision to State-managed commercial enterprises of funds which 
are urgently lequired for the extension of industrial and technical instruction. 

The policy which I am picpared to sanction is that State funds may be expended upon 
familiarising the people with such improvements in the methods of production as modern 
science and the piuctice of European countries can suggest ; further than this the State should 
n5t go, and it must be left to private enterprise to demonstmte that these improvements can 
be adopted with commercial advantage. Within the limits here indicated it appears to me 
that the objects ^hich the ♦Industrial Conference had in view can all be accomplished 
by means of technical and industrial schools; it is in such schools that a knowledge 
of new industries and new processes can be impaitcd, that the use of new implements 
can best be taught and the technical skill of the aitisans most readily improved. 
In a leather school the method of chrome tanning can be demonstiated and taught; 
in a weaving school the indigenous hand loom can be improved and the advantage of the 
improvement demonstrated. If the schools are properly managed, they will supply the private 
capitalist with instructed workmen and with all the information he requires for a commercial 
venture. To conveit the leather or weaving school into a Government factory in order to 
demonstrate thatmrticles can be manufactured and sold to the public at a profit, goes, in my 
view, beyond what is desirable and beyond what is found necessary in other provinces. My 
objections do not extend to the establishment of a bureau of industrial information, or to the 
dissemination from such a centre of intelligence and advice regarding new industries, processes 
or appliances, provided that nothing is done calculated to interfere with private enterprise.^' 

As Lord Crewe pointed out in liis despatch No. 24-Revenue, dated March 
12th, 1912 

“ . . , the Governmeut of Madras seemed to have placed too limited a construction upon 

the orders given in my predecessor's despatch of 29th July 1910. The policy which he then 
sanctioned }vas that State funds might bo expended upon familiarising the people with such 
methods of production as modern science and the practice of European countries could suggest. 
This need not be interpreted as confining instruction solely to industrial schools. I am prepared 
to recognise that in certain cases instruction in industrial schools may be insufficient and may 
require to be supplemented by practical training in workshops, where the application of new 
processes may be demonstrated j and there is no objection to the purchase and rrraintenanee 
of experimental plant for the purpose of demonstr-ating the advantage of improved machinery 
or new processes and for ascertaining the data of production." 

Indian public opinion no doubt desired that the Government should go 
farther than Lord Morley had sanctioned. But even so, they would have been 
grateful if action had been taken within the “ ample and well-defined sphere 
of activity ” which he had sanctioned ; if the funds which it was proposed to 
divert to State-managed commercial enterprises, had been devoted to " the 
ext^ion of industrial and technical instruction, ” for which, his Lordship said, 
they were “urgently required ”j if State fuuds had been “expended upon famjl- 
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iarising the people with such improyements in the methods of production as 
modern science and the practice of European countries could suggest.” Their 
complaint was thairthat was not done. It is said in paragraph 199 of the 
Report that the Government (of India) “ had neither the organisation nor the 
equipment to give effect even to the comparatively limited policy sanctioned by 
Lord Morley.” The obvious answer is that the necessary organisation and 
equipment should have been created. 

A Welcome Change. 

The outbreak of the war drew forcible attention to the extent of India’s 
dependence upon countries outside the British Empire, particularly upon 
Germany and Austria, for the supply of many of the necessaries of life for her 
people, and some time after the commencement of the war, the Government of 
India resolved to examine the question of the industrial policy which the Govern- 
ment should pursue in the altered state of things in India. In their despatch 
to the Secretary of State, dated the 26th November 1916, Lord Hardinge's 
Government put the case for a change of policy in very clear and forceful 
language. They said : — 

" It is becoming increasingly clear that a definite and self-conscious policy of improving 
the industrial capabilities of India will have to be pursued after the wai, unless she is to 
l»ecome more and more a dumping ground for the manufactures of foreign nations who will 
be competing the more keenly for markets, the more it becomes apparent that the political 
bifure of the larger nations depends on their economic position. The attitude of the Indian 
public towards this important question is unanimous, and cannot be left out of account. 
Manufacturers, politicians and the literate public have for long been pressing their demands 
for a definite and accepted policy of State aid to Indian industries : and the demand is one 
which evokes the sympathy of all classes of Indians whose position or intelligence leads them 
to take any degree of interest in such matters.^’ The despatch emphasised " the need for an 
iiidxistrial policy which will enable technical education in India to produce its best results, 
and which will lighten the pressure on purely literary courses and reduce the excessive demand 
for employment in the seivices and callings to which these courses lead up.” 

Finally the Government said : — 

“ After the war India will consider herself entitled to demand the utmost help which her 
Government can afford to enable her to take her place, so far as circumstances permit, as a 
manufacturing country.'’^ 

The acceptance of this policy by the Secretary of State for India and the 
appointment of this Commission to consider and report in what ways this 
help may be given was welcomed by Indians with feelings of gratitude and 
hope, like the dawn of day after a dark and dreary night. But the hope is 
occasionally clouded by a recollection of the fact that the Labour Party joining 
with the Irish Nationalist and the Lancashire vote mobilised its forces against 
the Government in England against the raising of the import duty on cotton 
goods in India— even while the Indian cotton excise duty, which India has 
regarded as a great and crying grievance all these twenty-one years, was still 
allowed to continue — and that so highly honoured a statesman as Mr. Asquith 
gave his support to the Government policy only on the understanding that this 
in common with all other fiscal issues would be reconsidered at the end of the 
war. Indians remember, however, with gratitude the firm attitude which 
Mr. Austen Chamberlain, the then Secretary of State for India, adopted in the 
matter, and the reply which he gave to the Lancashire deputation that waited 
on him with reference to that simple fiseal measure, without which, as he 
told the deputation, it would have been impossible for India to make the 
contribution of £100 millions to the cost of the war. 

The brief narrative which I have given here of the industrial relations 
of India with England, and of the policy which England has pursued towards 
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India, will, I hope, lead some of those of my English fellow-subjects, who are 
unwilling to let the Government of India protect and promote Indian industries 
under a w rong apprehension that that would injure English interests, to recall 
to mind how much India has contributed to the prosperity of England during 
a century and a half, and how much she has suffered by reason of the illiberal 
policy which has hitherto been pursued towards her. It will lead them, I hope, 
to reflect that the result of this policy is that, after a hundred and fifty years 
of British Buie, India, with all her vast natural resources and requirements, is 
the poorest country in the w orld, and that comparing her pitiable condition with 
the prosperous state of the self-governing Dominions which have enjoyed 
freedom to develojic their industries, they w'ill recognise the necessity and the 
justice of allowing India liberty to regain national health and prosperity. 
Such a 2 )olicy will not benefit India alone. It will benefit England 
also. For if India will grow'^ rich, if the standard of living in India will 
rise, her vast i)opulation w'ill naturally absorb a great deal more of imports 
than it does at 2)resent. This view w^as rejjeatedly luged by Mr. Dadabhai 
Naoroji, and it is fully sujiported by the history of other countries w'hich 
have become pros 2 )erous during recent times. The United States offer an 
illustration. The following figures show^ how^ their imports have grown with 
their prosperity : — 


Year, 


Imports in nnllions of 
dollars. 


18 C 0 , 
1870 . 
1880 . 
1890 . 
1900 . 


353 

435 

CG7 

789 

849 


The same truth is illustrated by the history of the commerce of Japan. As 
Japan has been devolof)ing her own manufactures and growing in afiluence, 
she has been furnishing a rai)idly growing market to the merchants of the 
w orld. The following table makes this clear ; — 


Annual Average Imports of Japan in recent decades. 


Values in Millions of Yen. 


— 

From the United 
Kingdom. 

Piom 

Germany. 

From 

U. S. A. 

From other 
countries. 

From all 
countries. 

1881-1890 . 

19-6, 

8-4 

4-2 ; 

19-3 

40-6 

1891-1000 . 

406 

14-8 

22-8 

87-0 

171-2 

1900-1909 . 

84-8 

86T 

66-8 

199-8 

886-0 


Commenting on the growth and variety of imported manufactures in the 
United States noted above, Mr. Clive Day says in “History of Commerce” 
(page 568) 


“It is probable that the XTnited States will always continue to import manufactured 
wares like those named above, in great variety and amounting in the total to considerable 
value. We cannot affoi-d to refuse the contributions of peoples who have specialized in v nous 
lines, apd by reason of inherited -taste and skill, or with the aid of exceptional natural 
resources, can t^er us what we cannot readily produce ourselves," 
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This is exactly what I would say with regard to our future, assumiug that 
we are allov^ed to develope our home industries to the fullest extent we can. 
But I need not labour this point further. I am glad to find that ‘the 
Committee on Commercial and Industrial Policy after the War,’ of which Lord 
Balfour of Burleigh was the Chairman, has expressed the same view. In 
paragraphs 232 and 233 of their Pinal Report they say : — 

“ Whilst Europe as a whole may be said to be divided into settled fields of international 
competition where local circumstances, convenience of transport, and suitability of production 
for local needs, have become the controlling factors, there remain vast markets still practically 
untouched for the future development of the exporting nations of the world. China, with its 
400 millions of population, an old and industrious civilisation, must in the near future develope 
its already great and growiijg demands for products of our trades. There are great poten- 
tialities in India and there is also the demand of Siberia and the smaller Far Eastern countries, 
which are likely in future to afford profitable markets. 

"It is true that in this sphere the comj)etition of Japan will have to be increasingly 
reckoned with, but we have no doubt that with a rise in the standard of living of Eastern i^eoples 
there will come a corresponding increase of the quantity and improvement of the quality of 
the goods demanded This development cannot fail to be of advantage to British industry, 
and for this reason, if for no othei*, we desire to emphasise the importance of all measures, 
including particularly the rapid extension of Itailways, likely to promote the economic well- 
being of India.” 

The hope of Indians for the industrial development of their country has 
been further strengthened by the knowledge that, like their noble predecessors in 
oflBce, the present Viceroy and the Secretary of State are also convinced of the 
necessity of a liberal policy being adopted in respect of Indian industrial 
development. They have read the following passage in the Report on.Consthu- 
tional Reforms with great satisfaction : — 

" On all grounds, a forward policy in industrial development is urgently called for, not 
merely to give India economic stability j but in order to satisfy the aspirations of her people 
who desire to see her stand before the world as a well-poised, up-to-date country ; in order to 
provide an out-let for the energies of her young men who are otherwise drawn exclusively to 
Government service or a few overstocked professions; in order that money now lying un- 
productive may be applied to the benefit of the whole commuuity ; and in order that the too 
speculative and literaiy tendencies of Indian thought may be bent to more practical ends, and 
the people may be better qualified to shoulder the new responsibilities which the new constitu- 
tion will lay upon them. These considerations led Lord Hardinge’s Government to recom- 
mend the appointment of the Industrial Commission which is at present sitting. 

" These are political consideretions peculiar to India itself. But both on economic and 
military grounds imperial interests also demand that the natural resources of India should 
henceforth be better utilised. W e cannot measure the access of strength which an industrial- 
ised India will bring to the power of the Empire ; but we are sure that it will be welcome 
after the war.” 

How far the hope so raised will be realised, will depend largely upon the 
decision of the vital question whether the power as well as the responsibility of 
promoting the industrial development of India, shall be placed in the Govern- 
ment of India, aeting under the control of the elected representatives of the 
people in the Legislative Council. This factor governs all our recommenda- 
tions. 


Industries and Agriculture. 

In Chapter V of the Report dealing with industries and agriculture, my 
colleagues say : — 

"We take this opportunity of stating in the most emphatic manner our opinion of the 
paramount importance of agriculture to this country, and of the necessity of doing everything 
possible to improve its methods and increase its output.” 
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They go on to say i — 

** Such improvement will, we anticipate, be mainly effected by the organisations wbiob 
are in process of development under the charge of the imperial and provincial Departments of 
Agriculture, and though the results attained are not yet of much economic importance, they 
are steadily growing and will eventually demand large manufacturing establishments to produce 
the machinery, plants and tools which the raiyats will find advantageous as labour-saving 
devices." 

They point out the possibilities of improved agricultural methods and 
suggest that there is much scope for the use of power-driven machinery in 
agriculture for lifting water from wellsf channels, tanks and rivers, for irriga- 
,tion and for other purposes, and for improving the land by draining low-lying 
ground and by deep ploughing, etc. They also re^mmend the provision of 
hand machinery of improved types, especially for the reaping, threshing and 
w innowing of crops. They go on to say : — 

“ India is not at all yet accustomed to the free use of mechanical appliances, and it should 
be an impoi-tant function of the Departments of Industries and Agriculture to encourage their 
introduction in every possible way. For a long time to come the employment of machinery in 
agriculture in India will largely depend upon the completeness and efficiency of the official 
organisation which is created to encourage its use and to assist those who use it." 

In this connection I would draw* attention to the opinion of Mr. James 
MacKenna, the Agricultural Adviser to the Government of India. At page 29 
of his valuable pamphlet on “Agriculture in India," published in 1916, 
he says 

“We have seen that the introduction of European machinery has always figured 
prominently in the efforts of the amateur agricultural reformer. Much success has, 
undoubtedly, been obtained in the introduction of grain-winnowers, cane-crushing machinery, 
etc. But in recommending the introduction of reaping machines or heavy English ploughs, 
caution is necessary. Reaping machines may be u.seful on large estates where labour is 
scarce, but the whole rural economy of a tiact where population is dense may be upset by 
their use. A large amount of cheap labour which ordinarily does the reaping is thrown out 
of employment ; the gleaners lose their recognised perquisites. In the case of lioavy ploughs, 
the advisability of deep ploughing has first to be proved. In both cases the capacity of the 
available cattle and the difficulty of replacing broken spare parts and of carrying out repairs 
are serious obstacles to the introduction of foreign machinery. As in the case of plants, the 
improvement of the local material which the cultivator can liimself make and repair and 
which his cattle can draw, seems the more hopeful line of impi'ovement." 

I entirely endorse this opinion. The difficulties pointed out by 
Mr. MacKenna apply with equal, if not greater, force, in the ease of pow*er- 
driven machinery for the purposes indicated above. As my colleagues have 
observed “ in India agricultural conditions are widely different from those in 
Europe and Germany," and “as yet very little of mechanically operated plant 
has come into use" here, “chiefly because holdings are small and scattered, and 
ryots possess little or no capital." “ The results achieved in this direction in 
the south of India " are also “ not very important perhaps, if measured by their 
immediate economic effect." While, therefore, I appeciate the value of the 
use of power-driven machinery in the development of agriculture, when 
economic conditions should favour its introduction, I do not agree with the 
recommendation “ that it should be an important function of the Departments 
of Industries and Agriculture to encourage their introduction in every poeaihle 
way." I apprehend that with such a recommendation from the Commission, 
the zeal for promoting mechanical engineering interests and establishments 
may push the use of power-driven machinery without due appreciation of the 
economic interests of agriculturists in the present circumstances of the country. 
For these reasons, and because in any case the introduction of power-driven 
machmery .will take a long time, I think it my duty to draw attention to other 
mcABS of improvement, particularly to agricultural education. 



The history of agriculture in India during British rule has recently been 
told by Mr. MacKenna in his pamphlet referred to above. Agriculture is by 
far the greatest of the industries of India, and nearly 200 millions of its immense 
population are dependent for their livelihood on agriculture or on industries 
subsidiary to it. The Famine Commission of 1880 made very strong recom- 
mendations as to the necessity of establishing departments imder a Director in 
each province to promote agricultural enquiry, agricultural improvement and 
famine relief. The departments were constituted, but by a Resolution published 
in 1881 the Government of India decided to postpone agricultural improvement 
until the scheme of agricultural enquiry had been completed. Nothing was 
done till 1889, at the end of w hich year the Secretary of State sent out Dr. 
Voelcker of the Royal Agricultural Society to enquire into and advise uj)on the 
improvement of Indian agriculture. After touring over India and holding 
many conferences, Dr. Voelcker recommended a systematic prosecution of 
agricultural enquiry and the spread of general and agricultural education, and 
laid down in considerable detail the lines on which agricultural improvement 
was possible. An Agricultural Chemist and an Assistant Chemist were 
appointed in 1892 to carry on research and to dispose of chemical questions 
connected with forest and agriculture. In 1901 an Inspector-General of 
Agriculture was apx)ointed. Two other scientists were added to the staff in 
1903. Mr. MacKenna says : — 

The object aimed at was to increase the revenues of India by the improvement of 
agriculture j but nothing was done for that improvement, and the expansion of the Land 
Records staff and the compilation of statistics almost entirely occupied the attention of the 
Provincial Departments/^ 

An Agricultural Research Institute was established at Pusa in 1905 with 
the help of a generous donation of £30,000 made to the Viceroy by Mr. 
Henry Phipps of Chicago. In 1905-06 the Government of India announced 
that a sum of 20 lakhs (subsequently raised to 24 lakhs) would annually be 
available for the improvement of agriculture. Agricultural colleges were 
accordingly re-organised or started at Poona, Cawnpore, Sabour, Nagpur, 
Lyallpur and Coimbatore. These colleges have been doing good work, but very 
little progress has been made with the agricultural education of the peoi)le. 1 
wish to acknowledge here the improvement which has been brought about in 
agriculture by means of our large irrigation works, which the Government have 
constructed, the improvement of wheat and cotton and in other ways. That 
improvement has been great and the Government is entitled to full credit for 
it. But I wish to draw attention to the urgent need and great possibilities of 
fm-ther improvement. Irrigation requires to be much more extended. A more 
systematic and extended programme of improvement requires to be adopted, 
the most important item in which should be agricultural education. 

Agrioultural Education. 

Writing in 1916 on this subject Mr. MacKenna said : — 

“ There is probably no subject connected with agricultuie on which so much has beell 
Written as agricultui'al education ; none, perhaps in , which less has been effected. It is a 
constant anxiety to agricultural workers who mainly strive after an ideal which seems untenable. 
It has been debated at numerous conferences and has been the text of many writers, but there 
are practically no results to show." “ The Famine Commissioners, so long ago as 1880, 
expressed the view xo general advance in agricidtnral syelem can be exjpeeted until the 
rural population had been ao educated aa to enable them to take a practical intereat tn agricul- 
tural progreaa and reform. These views were confirmed by the Agricultural Conference of 1888. 

. . . - . The most important, and, probably, the soundest proposition laid down by 

the oonferenee wal that it waa moat deatrable t& extend primary education amongat agneuUural 
elaaaeat But with the enunciation of this basic principle other resolutions were passed which, 

86 4 . 



wkile containing mnob that was excellent, probably led to the extraoidinary confusion ot 
subsequent years/' For some time “ the dominating idea was that it was necessary to teach 
agriculture^ somehow or other, in rural schools. Fortunately this idea has now been 
abandoned. It is now agreed that agriculture, as such, cannot be taught in schools j that rural 
education must be general and agricultural education technical.” ... . “ The view now taken 
is that, instead of endeavouring to teach agricultm-e as such, an attempt should be made to 
impart to the general scheme of education a markedly agricultuial colour and to 
encourage powers of observation and the study of nature with special reference to the 
surroundings of each school. With this object text-books are being re-written so as to include 
lessons on familiar objects ; nature study is being taught and school gardens have been 
started. There aie, however, serious diftioulties in obtaining suitable teachers. But, as 1 have 
already said, more will depend on the natural awakening of the intelligence of pupils by the 
spread of general education than on specialised tiaining. And in primary schools the essential 
thing is to establish general education on a lirm basis so that the pujuls may develope powers of 
observation and of reasoning. If these be done, interest in their surroundings will naturally 
follow.” 

Mr. MacKenna says in the end : — 

“Any attempt to teach agriculture in India, before investigation has provided the 
material, is a fundamental mistake which has seriously retarded development, and this mistake 
has affected, not only elementary, but to a much greater extent collegiate, education.” 

This is where we stood after thirty -five years of enquiry, discussion and trial 1 

Other civilised countries took a much shorter period to decide upon a 
definite course of agricultural education and have prospered on their decision. In 
Sir Horace Plunkett’s Report of the Recess Committee of 1896 an account is 
given of the systems of State aid to agricidture and industry which were 
prevalent before that year in various countries of Europe. Though these 
countries, as also America and Japan, have made much greater progress since 
then both in agricultural education and improvement, that report is still of great 
value to us and will amply repay perusal. 1 will extract only one passage from 
it here. Baid Sir Horace Plunkett and his colleagues : — 

“The most positive action of the State in assisting agiiculture is taken in conneotiou with 
education. Everywhere it is accepted as an axiom that technical knowledge and geneial enlight- 
enment of the agricultural class aie the most valuable of all leveis of pi ogress. The great 
sums spent by the various countries in promoting technical education as applied to agriculture, 
as wpll as to other industries, prove this. M. Marey-Oyens, the head of the Dutch Board of 
Commerce and Industry, and President of the Agiioultural Council says: — 'Every guilder 
spent in the promotion of agricultural teaching brings back pioiit a hundied-fold/ 'Every 
franc spent in agricultural teaching biings a brilliant return,' says the Belgian Minister of 
Agriculture in his message to Parliament last year. M. Tisserand attributes the great progress 
made by French agriculture since 1870, in a large measure, 'to our schools, our professors, our 
experiment stations, and the illustrious men of science, whom the administration has induced 
to devote themselves to the study of agricultuial questions.' Mr. M. H. Jenkins, in his 
Report to the Koyal Commission on Technical Instruction, says 'the results of agricultuial 
education in Denmark have been something extraoidinary. Danish butter is now the best in 
the world; in 1880 it was described by the British Vice-Consul at Copenhagen as “execiably 
bad the progress since is directly traceable to agricultural education.' ” — {Rejaort, pages .14-55.) 

It is hardly necessary to refer at any length to the great progress of 
agricultural education and improvement in America or to the enormous wealth 
and prosperity which has resulted therefrom. But I might refer here to the 
case of Japan. We know that Ja2)an has made remarkable progress in agri- 
culture. §he developed an excellent system of agricultural education many 
years ago. In the valuable “Note on Agriculture in Japan,” which 
Sir Frederick Nicholson submitted to the Commission along with his written 
evidence, he descrifies the system oi’ agricultural education which he found at 
work.in Japan in 1907. It is not necegsary for me to describe the system here. 
My object simply is to draw attention to the necessity, in the interest of the 
improvement of agriculture and agriculturists, of early steps being taken to 
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devise a system of both general and agriculturali education for the masses of 
our agrioulturdl population. 

I would also recommend that the attention of the Agricultural Department 
be invited to the desirability of carrying out those other recommendations of 
Dr. Voelcker which have not yet been carried out, particularly those relating to 
the “establishment wherever possible of Fuel and Fodder ResoiTes.” Our 
attention uas particularly drawn to the. fact that the high j) rices of fuel and 
fodder are inflicting serious hardship and loss upon the people in general and of 
agriculturists in particular. 1 maj note that we were informed that last ;\ear 
about 40,000 acres of irrigated plantation were established by the Forest Depart- 
ment in the Funjab, in order to meet provincial requirements. 

The high prices of foodstulfs and the consequent suilering to which tljc 
bulk of the people are exposed have made the question of increasing the } icld 
of om* food crops also one of great and pressing importance. In his ])amphlet 
on the “ Agricultural Froblems of India,” which Eai Gangaram Bahadm* sub- 
mitted to the Commission, he argues that “ we are producing in a normal )car, 
just enough to meet om* requirements (of food consumption) ith^no siwplus 
to meet the contingency of a failure of the rains in the ensuing year.” We are 
also confronted with the fact that in India the y ield per acre of croj)8 is very 
much lower than what it is in other countries. The figures given by llai Ganga- 
ram Bahadur at page 12 and in Table VllI of his book are instructive. Ihe 
average yield per acre of wheat in Bombay and the United Provinces w^as 1,250 
lbs. i in the U nited Kingdom, it was 1,973 lbs.; in Belgium, 2,174 lbs.; in 
Denmark, 2,520 lbs. ; in Switzerland, 1,858 lbs. The average yield per acre of 
barley in the United Provinces was 1,300 lbs.; in the United Kingdom, 2,105 
lbs.; in Belgium, 2,953 lbs. ; in Denmark, 2,450 lbs. ; in Switzerland 1,040 lbs. 
The average yield per acre of maize in the North-West Frontier was 1,360 lbs.; 
in Canada, 3,487 lbs.; in New' Zealand, 3,191 lbs.; in Switzerland, 2,198 ll)s. 
The average yield per acre of rice in India is only half of what it is in Japan. 
The possibilities of development that lie before us are therefore vast, and the 
call for measures for improvement is urgent and insistent. It is the call both 
of India and of the Empire, and I strongly recommend that the matter should 
receive prompt and adequate attention from the Agricultural Departments — 
both Imperial and Provincial. 

In this connection I desire also to draw attention to the necessity of 
providing greater financial facilities for agricultural improvement. So long 
ago as 1882, that revered friend of India, Sir William Wedderbum, advocated 
the establishment of agricultural banks for this purpose. The Indian National 
Congress pressed the suggestion upon the attention of Government. But it has 
not yet been carried out. I would draw attention to the very valuable i^aper on 
“ The Be-organization of Rural Credit in India,” which was read by Mr. Ranadc 
before the flj*st Industrial Conference at Poona in 1891. (Ranade’s Etssays, 
pages 41-64.) It is a powerful plea for the establishment of agricultural banks. 
I might add that, besides other coxmtries mentioned by Mr. Ranade, Japan has 
provided such facilities as are here recommended for the improvement of its 
agriculture. The Japan Year Book for 1917 says : — 

“There are two kiude of agricultural ciedit. They are long ciedit and shoit credit, the 
former for the purchase of farm land and for the development of farm land and other 
permauenCimprovemeuts for which a loan for a term of 5U years or less is allowed. The shoit- 
term oredit is one that is to be used mostly for the purchase of feitilizers, farm implementK, or 
food for cattle,^ Our banks usually give credit for a term of live years oi less. There aie also 
credit Msociatioits for supplementing these agricultural banks.''’ 



Technical Education. 


The modem system of technical education may be said to date from the 
famous Universal Exhibition held in London in the year 1861. Speaking 
generally, Englishmen did not believe in the value of technical education, and 
much effort has been necessary in England itself to make them do so. One of 
the earliest of these efforts was made by Mr. J . Scott Russell, who published a 
valuable book in 1869, named “ Systematic Technical Education for the English 
People,” In this book, after showing that education should be both general 
and special, he said : — 

The highest value in the world^s markets will be obtained by that nation which has been 
at most pains to cultivate the intelligence of its people generally^ and afteiwards to give each 
the highest education and training in this special calling. In other words, the value of the 
nation’s woik will vaiy with the excellence of the national system of technical education, All 
I have said above seenib axiomatic. 1 o me it is so, but 1 trust the reader will not be offended 
if I am obliged to treat it quite otherwise. The English people do not believe in the value of 
technical education. Still less do they believe in the value of a national system of education^ 
and still less in the duty of the Government, the legislature, and the educated pait of a 
community, to undertake the education of a whole people. I am therefore compelled to prove 
as mere matters of facts that which the accomplished scholar, or observant traveller, takes as 
an axiom on which aigument is wasted. It is the object of this chapter to piove that 
technical education has brought good of a national and commercial kind to those who possess 
it ; that the want of it is attended with pecuniary loss, and that there is social danger to 
the community in our continued neglect of it. 

^^Of late yeais a series of gieat public events have been taking place^ which have been of 
great national value in serving to awaken the Eritish people — For half a century they had 
been enjoying the fruits of the inventions of a few men of genius who had created the whole 
system of modern manufacturing, and Providence had also endowed them with the 
accumulated wealth of countless centuries stored up in the bowels of the earth in the shape of 
coal and iron, ready to be used or wasted and worked out in this manufacturing century The 
genius of a few men having set coal and iron to do the manufacturing woik of mind and man, 
the citizens of England had begun to think that it was they who were superior in intelligence 
and civilization to the un-ooaled, un-iioned, un-engineered nations aiound them. For half a 
century nothing occuired to awaken them from this dream, and for that half century the works 
of English engineers and English iron and coal bore the highest reputation, and earned the 
highest prices in tlie world. 

Eighteen years ago there began a series of competitive trials of intelligence and skill 
between the citizens of the different civilized nations of the world. The scene of the first trial 
Was in London in 1851, It was the famous Universal Exhibition of the Industries and 
Products of all nations. 2n that great school the civilized %ations of Earojje had their ’first 
lesson iti technical education. They were able to see in how many things England retained 
her hereditary excellence and England was able to see in how many blanches of taste and 
skill other nations possessed qualities in which she was wanting.’^ — {Sgstematic Technical 
Education for the English Peojple, by J. Scott Russell, London, Bradbury, Evans and Co., 
11, Bouverie St., 1869, pages 79-81.) 

Mr. Enssell went on to say that up to 1851, and for many years after, 
England held supremacy in the great objects of manufacturing and constructiyc 
skill. But she lagged behind other nations in some other arts. Eor instance—- 

*'The Exhibition of 1861 had disgusted the whole nation with its blue earthenware plates, 
cups and saucers, borrowed from the 2,000 years^ tradition of China, and with its huge lumps 
of glass, called decanters and glasses, cut or moulded into hideous distortions of form . * 4 

All England was struck by the amazing superiority of some continental nations in the beauty 
and grace of % design, which sufficed to convert the rude and nearly worthless material of 
clay and flint into valuable and invaluable works of ai-t, in earthenware and glass. She 
occupied the four years^ interval between the Exhibitions of 1851 and 1865 in collecting and 
diffusing through the manufacturing countries; the host models of the best masters, in 
tablishing for the potteries and glass works schools of design, hnd in training teachers lor art 
werkmen* These young institutions already \\oto fmt in 1855, and (when^ the second Ex- 
hibition took place in Paris in 1855} England was no longer outstiipped in pottery and glasa^^*^ 
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On the other hand, the Exhibition of 1851 made the French and German 
nations fully realise their inferiority to England in the manufactures of iron 
and steel, the great instruments of skill, industry, mechanical power, and 
transport. When the Exhibition of 1855 took place, it was found that they 
had already recorded much advance in the manufacture of iron, steel and 
other metal. “ They had already established schools in every metropolis, large 
toim or centre of indmiry, for educating prof essional men and masters, for irain' 
ing foremen and skilled workmen, and for educating apprentices, ” 

The fourth Exhibition took place in Paris in 18G7. It gave the nations, 
and especially England, a final lesson. 

'' By tkat Exhibition*' says Mr. Scott Russell, were rudely awakened and thoroughly 
alarmed. We then learnt, not that we were equalled, hut ihat we were hoaten — not on some 
points, hut by some nation or other on nearly all those points on which we had piided ourselve.s. 
. . . . England was convinced that she had been asleep, and that a whole generation of 

w'akeful, skilled workmen had been trained in other countries during the interval bet ween 
lSr,l and page 80.) 

The jurors who had been appointed at t he Paris Exhibii ion and the Govern- 
ment reporters made their report. On this report the Government sent abroad 
a Commissioner to ascertain ulicther the alleged defoc^ts of the English systent 
of edticafion, and the inferiority of the English to some other p('op]e in some 
sort of technical skill, wei’e real or imaginary. Mr. Samuloson, M.K, travelled 
in France, Belgium and Germany, examining as he went, the most famous 
establishments on the continent Avhich stood in direct rivalry to England. 
“ He found,” said' Mr. Bussell, “ everywhere in these establishments men of all 
ranks better educated than our ovn ; working men less illiterate — foremen and 
managers well-educated, and masters ac('omi)lished, ell-inf orniod, technical 
men.” He summed uj) the result of his examination as folloAvs : — 

“ I do not think it possible to estimate precisely what has been the influence of continental 
education on continental manufactures . . . That the lapid prf)gress of many trades abi oad 

has been greatly facilitated by thosupeiior technical knowledge of the dii'ectois of works every- 
where, and by the comparatively advanced elementary instruction of the woikers in some 
departments of industry, can admit of but little doubt . . . Meanwhile wo know that our 

manufacturing artisans arc imperfectly taught, our agricultural labouicrs illiterate; neither 
one nor the other can put forth with effect the splendid qualities wu’th which Providence has 
endowed our people. Our foremen, chosen from the lower industrial ranks, have no snfllcient 
opportimities of correcting the deficiencie.s of their early education ; our managers are too apt, 
in every case of novelty, to proceed by trial and error, without scientiiic principlo.s to guide 
them; and the sons of our gi-eat manufacturers too often either despise the jjursuits of their 
fathers, as moie handicrafts unworthy of men of wealth and education, or else, overlooking the 
beautiful examples which they afford of the application of natuial laws to the wants of 
men, follow them solely as a meatis of heaping up more wealth, or at the best for want of 
other occupation : to the evils of such a •condition not only our statesmen, but also our 
people, are rapidly awakening, and the diseasi^ being once acknowledged, 1 believe the 
renxedy will soon be applied.’* 

The following statement of one of the jurors consulted by the Commissioner 
expressed the general sense of those who had been examined. Said Mr. 
Mimdella : — 

" I am of opinion that the English workman is gradually losing the race, through the 
superior intelligence which foreign Governments are carefully developing in their artisans. 
, , , . The education of Germany is the result of a national organisation, which compels every 
peasant to send his children to school, and afterwards affords the opportunity of acquiring such 
technical knowledge as may be useful in the department of industry to which they were destined. 
... . If we are to maintain our position in industrial competition, we murt oppose to this 
national organisation one equally effective and complete ; if we continue the fight with our 
present voluntary system, we shall t)e defeated, generations hence we shall be struggling with 
ignorance, squalor, pauperism and crime; but with a tystem of national education made 
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compulsory y and. supplmenfcd with art and industrial education, I heliene within twenty years 
England would possess the most intelligent and inventive artisans in the wofW,”-- (Pagefl 
97 and 98.) 

(The italics throughout are mine.) 

The people and Parliament of England recognised the soundness of this 
opinion. The Elementary Education Act was passed in 1870, an expendi- 
ture of many millions a year was agreed upon, and elementary education made 
compulsory. The provision for supplementing this education with industrial 
and technical education was slower to come, hut come it did. England 
has made a great deal of provision since then for imparting technical and scientific 
education in her schools, colleges and universities. The number of these latter 
has been raised from 1860 from nine to eighteen. It is this which has enabled 
England to maintain her high position and to keep up her industrial eminence. 
It is this which has enabled _her to fight the splendid fight she has fought 
in this war. For, though every lover of liberty must rejoice at the invaluable 
help which the iTnited States of America are now giving to the cause of 
freedom, it is but bare justice to say that, unprepared though England was before 
the war, it is British brains and British technical skill, united no doubt with 
French brains and French technical skill, and supported by British and French 
hearts of steel, that have enabled Britain and France to baffle Germany, and 
made it pd?!sible for the Allies to achieve a final victory. And yet as the reports 
of the various dcjiartmental committees of ‘ the Commii-tee on Commercial and 
Industrial Policy after the War ’ show, the wisdom and experience of England is 
loudly calling for “widespread and far-reaching changes in respect of primary 
and secondary education and apprenticeship,” and for “better technical and art 
education ” for her peo])le in order that her industrial position after the war 
may be quite secure. 

I have referred at length to the history of the progress of education, both 
general and technical, in England, as it has a great lesson and an inspiration for 
us. Our education t-o-day is in many respects nearly in as bad a condition as 
was England's in 1860; and, in my opinion, the course which was then 
suggested by Mr. IVfundella and Mr. Samuelsoii in the passages I have quoted 
above, is the exact course which should be adopted here. It was the misfortune 
of India that whcji our English fellow-subjects, who have taken upon them- 
selves the responsibility for the welfare of the people of India, were convinced 
of the need of universal elementary education in England, they did not 
introduce it at the same time in India also. If this had been done, India 
would not have stood so far behind other nations as she does to-day. However, 
the neglect of the past should be made up, as much as possible, by the adoption 
of prompt and effective measures noAV. The need for such measures has 
become greater by the great changes which* have taken place during the interval, 
The commercial AA ar v hich has long been going on will become much keener 
after the Avar. India will be much more exposed to the competition of nations 
which have built up their industries upon a widespread and comprehensive 
system of technical education. In this category come not only the nations of 
Europe and America, but also Japan. As the Government of India deputed 
a special officer to Japan to obtain information for us, so that “ we may know 
exactly what her Government has done to aid Tier people in the notable 
advance which they have made,” I invite particular attention to the progress of 
education in that country. 

It is clearly established that the development of Japanese industries has 
lAeen built upon “ a system of technical education which included everything 
required to enable her t-o occupy her proper place among the manufacturing 
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nation&'of the world.” If the industries of Jndia are to develojl, and Indians to 
have a fair chance in the competition to which they are exposed, it is essential 
that a system of education at least as good as that of Japan should be introduced 
in India. I am at one with my colleagues in urging the fundamental necessity 
of, providing primary education for the artisan and labouring population. 
No system of industrial and technical education can be reared except upon that 
basis. But the artisan and labouring population do not stand apart from the 
rest of the community ; and therefore if this sine qm non of industrial efficiency 
fcid economic progress is to be established, it is necessary that primary education 
should be made universal. I agree also in urging that drawing and manual 
training should be introduced into primary schools as soon as possible. In my 
opinion until primary education is made universal, if not compulsory, and until 
drawing made a compulsory subject in all primary schools, the foundation of a 
satisfactory system of industrial and technical education will be wanting. Of 
course this will require time. But I think that that is exactly why an earnest 
endeavour should be made in this direction without any further avoidable delay. 

Sir Frederick Nicholson says in his Note on Japan : — 

“ The leap at education which the whole nation has made under the compulsory system 
is shown by the fact that while the primary school system was only formulated in 1872, l»y 
1878 the number at these schools had already reached 28 per cent., by 1888, 51, by 1893, 59, 
and in 1904f, 98 per cent, of children of a school-going age.’^ 

This furnishes us with an estimate of the time that will he needed and also 
an exhortation to move forward. It is upon this basis that industrial and technical 
education now rests in Japan. But the two kinds of instruction have grown 
together there, and so I think they should largely grow together here also. 
Towards this end, I should connect the measures of industrial and technical 
education which my colleagues have proposed, a little further with the system 
which already exists in the country. I would utilise the existing schools as far 
as possible not only for imparting a progressive course of drawing, but also for 
offering an optional course in elementary physics and chemistry, and carpentry 
and smithy. I would*suggest that the Directors of Public Instruction of each 
province may be asked, in consultation with the Directors of Industries, to 
recommend changes in the curricula of the schools, primary, secondary and high, 
with a view to make them practical, so that they may form a part of the system 
of technical education. 

I cannot close this portion of my note better than by adopting, with 
necessary modifications, the concluding remarks of Mr. Samuelson on the sub- 
ject of technical education : — 

“ In conclusion I have to state my deep conviction that the people of India expect 
and demand of their Government the design, organisation, and execution of systematic 
technical education, and there is urgent need for it to bestir itself, for other nations 
have already years' start of us, and have produced several generations of educated 

workmen. Even if we begin to-morrow the technical education of all the youths of 
twelve years of age who have received sound elementary education, it will take seven years 
before these young men can commence the practical business of life, and then they will form 
but an insignificant minority in an uneducated mass. It will take fifteen years before those 
children who have not yet begun to receive an elementary education shall have passed from the 
age of 7 to 21 and represent a completely trained generation j and even then they will find 
less than half of their comrades educated. In the race of nations, therefore, we shall find it 
hard to overtake the sixty years we have lost. To-morrow, then, let us undertake with all 
eneigy our neglected task ; the urgency is twofold,— a small proportion of our youth has 
received elementary, but no technical education x for that portion let us at once organise techni- 
cal schools in every small tewn, technical colleges in every large town, and a technical university 
in the metropolis. The rest of the rising generation has received no education at all, and for 
tl|em let us at once organise elemwitan|eduoatioo, even if oompulsory." 



The Training of Meohanioal Xlngineers- 

I fully agree with my colleagues as to the necessity of a full measure of 
practical workshop training for artisans, foremen and mechanical engineers. 
But I have doubts whether the system they propose would give sufficient general 
liberal education to even would-be mechanical engineers. I also apprehend that 
the schools attached to railway workshops will not admit of a sufficient number 
of Indians obtaining training in them. My, colleagues also say that as the 
development of the country proceeds the number of students will increase. I 
join with them, therefore, in recommending that the existing engineering colleges 
should make provision for the higher technical instruction of mechanical and 
electrical engineers. I would only add that substantial grants should be given 
to these colleges for this development and the standard of education demanded 
of the mechanical engineers whom they are to educate, should not be inferior, 
to that of a B.Sc. in Engineering of the University of London. This would 
be best secured by attaching these colleges to Universities, where this is not 
already the case. 

There are at present only two teaching Universities in India. I hope that 
the Calcutta University will soon develop further teaching functions. In my 
opinion every teaching University should be encouraged to provide instruction 
and training in mechanical and electrical engineering under its own arrange- 
ments. .The needed measure of workshop practice can be provided by 
arrangements with railway and other workshops existing in or near the cities or 
towns where they exist ; and where this may not be feasible, they should be 
encouraged to establish sufficiently large workshops to be run on commercial 
lines as a part of their engineering departments. Under such an arrangement 
the students will be able to spend their mornings in the workshops and their 
afternoons at the classes at the University, they will live in an atmosphere of 
culture, and will cultivate higher aims and ideals than they are likely to, in 
schools attached to railway workshops. As our mechanical engineers are to play 
a great part in the future development of the country, it seems to me highly 
desirable that they should combine culture and character with expert knowledge 
and technical skilL And nothing is better calculated to ensure this than that 
they should be brought up under the elevating influences of a University and 
should bear its hall-mark. 

I would also recommend that provision for the training of electrical engin- 
eers should be made simultaneously with that for mechanical engineers, and 
should not be postponed to an indefinite future date. I think it will not be long 
before electrical manufactures will be started in India. The need for these is 
fully pointed out in the chapter on the industrial deficiencies of India. The use 
of electrical machinery is steadily growing, and will grow at a more rapid rate 
in the future ; and, if even for present requirements, we leave it to the managers 
of electrical undertakings to train their own men, we shall be driving an 
increasing number of Indian youths to go abroad to be trained as electoical 
engineers. 


Higher Technologioal Training. 

I agree with my colleagues that it is urgently necessary to prepare for a 
higher technological training which will provide the means whereby the science 
students of the colleges affiliated ta the Universities may feam to apply their 
knowledge to industrial uses, and that the simplest way of meeting this demand 
will be to e3q)and the engineering colleges by the creation of new departments 
for the hi^er technical instrucMon of mechanical and ^ectrical engineers. 
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But I doubt whettier it will be best to add departments of general technolopcal 
chemistry to these engineering colleges where they are not part® of a teaching 
University. Where they are not, I think that they should be developed into 
full colleges of engineering, by provision being made for teaching other branches 
of engineering in them, such as railway engineering, and sanitary engineering, 
for which no satisfactory provision exists here at present. 

As regards the teaching of general technological chemistry, I would 
recommend that this should be developed at the teaching Universities and at 
first-rate colleges affiliated to Universities. Every We of these has a more or 
less well-equipped laboratory, and by special grants, such as are given by the 
Board of Education to Universities and University Colleges in the United 
Kingdom, they should be helped to strengthen their staffs and to improve their 
laboratories for this purpose. We should thus give a practical value to the 
teaching of chemistry which is going on at present in our colleges. In view 
of the industrial expansion which we expect, the demand for students trained 
in general technological chemistry is likely to be very great. If provision is 
made for teaching it at the Universities or University Colleges, a much larger 
number of students is likely to be attracted to it than if it is made at engineer- 
ing colleges. A sufficient number of scholarships and fellowships should be 
provided at every one of these institutions to attract and encourage bright 
students to devote themselves to the subject. 

Imperial Engineering Colleges or an Imperial Polytechnic 

Institute. 

My colleagues think that it will be necessary ultimately, if not in 
the immediate future, to provide India with educational institutions of a 
more advanced character. They think that, for some time to come, the demand 
for this higher training can best be met by the provision of scholarships to 
enable students to proceed abroad ; but that as soon as our foregoing recom- 
mendations have had time to develop their full effect, it would be advisable to 
proceed further and establish at least two imperial colleges of very highest 
•grade, one of which should cover every branch of engineering, while the other 
should be devoted mainly to metallurgy and mineral technology, the develop- 
ments of which are certain to be on a very extensive scale. They say that this 
ideal should always be kept in sight as the goal. 

I agree with my colleagues that in the immediate future the demand for 
the higher training here contemplated can only be met by the provision of 
scholarships to enable students to proceed abroad. I gp further. I think that 
even when we have established om* proposed higher colleges, we shall have to 
send our best scholars abroad to improve and perfect their knowledge. With 
all the provision for higher education which Japan has made in her own 
country, she has continued to send a large number of her students abroad. The 
Japanese Year Book for 1917 shows that there were 2,213 ryugdkmeiy or 
foreign-going students, staying abroad in 1916, — the bulk of them in the 
United States of America. The number of students of both sexes which Japan 
has sent to Europe and America since the opening of the country to foreign 
intercourse must reach enormous figures, says the same Year Book, especially 
when students who have gone abroad at their own expend are included. The 
demand for expert knowledge and technical skill will be so great in India, if 
we are to achieve in any measure the progress we desire, that it is desirable that 
the provirion for scholarships should be greatly increased, and students shoiild 
be largely selected ‘ as is done in Japan, from among those who have done 
teaching work for some years after completing their academic courses. 

S6 A 



fiut after all that may ba don© in this direction, the large needslof the 
education of the youth of a country which is equal to Ihe whole of Eurc^e 
minus Eussia, cannot be met in this manner. Those needs, and the rast 
possibilities of development which lie before us, demand that at least cme first- 
class Imperial Technological or Polytechnic Institute should be established in 
India without any further delay. Indian public opinion has long and earnestly 
pleaded for the establishment of such an institute in the country, as witness the 
resolutions of the Indian National Congress and the Indian Industrial Con- 
ference, and of various Provincial Congresses and Conferences. Here again 
Japan furnishes us an example. Japan recognised the need and value of a 
similar institution when she started on her present career. 

" When Iwakura's embassy was in London in 1872, the attention of Mr. (now Marquis) 
Ito was drawn to the advisability of starting an engineering college in Tokyo to train men for 
the railways, telegraphs and industries which were to be started in Japan, and he procured, 
through a Glasgow Professor, the services of Mr. Henry Dyer to organise this college, 
eventually merged in the University of Tokyo/^ [The Educational System of Ja]pan by 
W. H. Sharp, 1906, page 206.) 

Since then Marquis Ito has repeatedly spoken of the establishment of 
thisICollege as one of the most important factors in the development of Japan, 
since from it have come the majority of engineers who are now^ Avorking the 
resources ahd industries of that country. {Japan by the Japanese, page 65.) 
Mr. Dyer was assisted by a number of IWeigners to whom Japanese were added 
as soon ag possible. The course then extended over six years, the last two years 
being spent wholly on practice. The college being under the Public Works 
Department, the students had the run of all the engineering establishments and 
works under its control ; and graduates who were sent abroad for further work 
invariably distinguished themselves. 

I earnestly hope that with the distressful record, to which our Eeport bears 
witness, of all the loss and suffering which India has undergone owing to the 
want of sufficient and satisfactory provision for technical and technological 
instruction in this country, the Government will be pleased not to delay any 
further the institution of an Imperial Polytechnic Institute in India. This is 
absolutely demanded in the interests of the country and the large recommenda- 
tions which we make for industrial development. 

My colleagues have recommended that there should be at least two imperial 
colleges established, one to cover every branch of engineering, and the other to 
be devoted mainly to metallurgy and mineral technology. I think both these 
departments should be combined in one polytechnic institute, and that all 
important branches of chemistry should be provided for in the third department. 
My colleagues have not recommended an imperial college of chemistry, 
evidently because they have recommended the institution of a separate service 
for chemistry. Even assuming that a separate service is to be constituted for 
chemistry, it cannot be accommodated better, for its headquarters, than as a 
department of the Central Imperial Polytechnic Institute of India. 

Under the heading of Miscellaneous Educational Proposals my colleagues 
refer to the question of providing for training in navigation and marine engi- 
neering. I hop© this will be done at an early date. I do not share the doubts 
of my colleagues that the industry of ship-building is not likely to be material- 
ised ,for some time in India. I hope that, considering the huge volume of import 
and export trade of Jndia and considering also the indigenous resomxses for ship- 
building, with those that exist in the country at present and those that are 
likely to be developed in the near future, ship-building should be specially 
encouraged by the Government, even if it should be lieoessarv for some ±imm fn 



import plates and sections from abroad. . And for this reason I think that a 
school should be started in India at an early date to train people in navigation 
and marine engineering. 


Oommeroial Education. 

Among other proposals my colleagues have drawn attention to the 
importance of commercial education. While appreciating the good work of the 
Sydenham College of Commerce, they say : — 

" There is a strongly expressed desire for similar colleges in other parts of India, and we 
think that the other Indian Universities might well consider the possibility of satisfying this 
demand. Industry and commerce are bound to go on expanding with mpidity, and they will 
be glad to pay a higher price for moi'e efficient employ^.'' 

I entirely agree with this opinion. But I think that in view of the great 
and growing importance of commercial education, the Government should invite 
the Universities to establish Commercial Colleges and should help them to do 
so by substantial grants. I would reproduce here what I wrote in 1911 on this 
subject : — 

" The impoitance of commercial education, that is, a special training for the young men 
who intend to devote themselves to commercial pursuits — as a factor in national and interna- 
tional progress — is now fully recognised in the advanced countries of the West. Those nations 
of the West which are foremost in the commerce of the world have devoted the greatest 
attention to commercial education. Germany was the first to recognise the necessity and 
usefulness of this kind of education. America followed suit ; so did Japan ; and during the 
last fifteen years England has fully made up its deficiency in institutions for commercial 
education. The Universities of Birmingham and Manchester^ have special Faculties of 
Commerce with the diploma of Bachelor of Commerce. So has the University of Leeds. 
Piofessor Lees-Smith who 'came to India two years ago at the invitation of the Government of 
Bombay;^ in addressing the Indian Industiial Conference at Madras said: — ‘The leaders of 
cQmmerce and business need to be scientifically trained just as a doctor or a barrister or 
professional man is . . ' . Modern experience shows us that business requires adminis- 

trative capacity of the very highest type. It needs not merely technical knowledge, but 
it needs the power of dealing with new situations, of going forward at the right moment 
and of controlling labour. These are just the qualities which Universities have alw&ys claimed 
as being thek special business to foster ; and we, therefore, say that if you are going to fulfil 
any of the hopes which were held out yesterday by your President, if you are going to take 
into your own hands the control of the commerce of this nation, then you must produce wide- 
minded, enterprising men of initiative, men who ai-e likely to be produced by the University 
Faculties of Commerce. The University Faculty t>f Commerce is intended, of couiw, to train 
the judgment and to mould the minds of men. It is claimed that although it must give 
primarily a liberal education, it is possible to give that education which has a direct practical 
bearing on business .... ^Tbat kind of man (a man so trained) has immense 
possibilities in the world of commerce ; be is the kind of man on whom you must depend to 
lead you in the industrial march in the future.' " 

When it is remembered* that the export and the import trade of India totals 
up more than 300 millions every year, it can easily be imagined, what an 
amount of employment can be found for our young men in the various branches 
of commerce, in and out of the country, if satisfactory arrangements can be made 
to impart to them the necessary business education and training. Here also 
the experience and practice of Japan afford us guidance and advice. Higher 
commercial education has made great progress in Jiipan during 'the last twenty 
years. Before the end of the last century the candidates who sought advanced 
commercial education at the Tokyo Higher Commercial School exceeded a 
thoufiand a year, though the school could accommodate a much smaller number 
then. Since 1901 Higher Commercial Schools have been established at Osaka, 
Kobd, Nagasaki and Yamaguchi, and at the Waseda University. In banks and 
other firms, graduates of commercial schools have been employed to an 
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increasinj? extent every year. ‘Formerly it was held that no advanced 
education was needed for a merchant I But to-dp,y stem reality shows that the 
management of any large-scale enterprise must be undertaken only by the highly 
educated.’ Experience in Japan has shown that though in the earlier, years, 
the talented youth of the eountiy sought places in official circles, as cominerce 
and industry began to grow even those who had made a special study of politics 
and law, not infrequently chose to enter the commercial world ; and I believe 
that in view of the industrial development which our recommendations 
foreshadow, if a College of Commerce is established in every major province of 
India, a number of our young lawyers, who find the bar overcrowded, will be 
glad to take advantage of such education and become efficient means of 
promoting the growth of industry and commerce in the country. 


Land Acquisition in relation to Industries. 

Section 39 of the Land Acquisition Act lays down that the ])rovi8ions of 
sections C to 37 (both inclusive) shall not be put in force in order to acquire 
laud for any company, unless with the previous consent of the Local Govern- 
ment, and section 40 of the Act says that — 

"... such consent shall not be given unless the Local Government be satisfied, 
by an enquiiy hold, as hereinafter provided, (a) that such acquisition is needed for the 
construction of some work, and (4) that such work is likely to prove useful to the public ” 

There is no appeal against an order of the Local Government giting its 
consent to the acquisition of any land on the ground that it is likely to prove 
useful to the public, and complaint has been made that the power given by the 
Act to the Local Government has been misused. I know of one instance where 
this power was used two or three years ago to acquire land to enable the Young 
Men’s Christian Association to establish a club and recreation ground. The 
protests of the unfortimate house-owners who were dispossessed were unheeded. 
It cannot be disputed therefore that the section as it stands has been differently 
interpreted. A remedy may be provided agaipst its being further misinter- 
preted by having the expression “ is likely to be useful to the public ” qualified liy 
an amending Act. But however that may be, I do not share the doubt whether 
that Act can be fairly used by a Local Government on behalf of an industrial 
company. I think it cannot be. 

Nor can I join my colleagues in making the*recommendation that the Local 
Government may acquire land compulsorily from private owners on behalf of an 
industrial concern, even in the circumstances and under the conditions specified 
by them* The Indian Act is framed on the analogy of the English Acts on the 
subject of the compulsory acquisition of land for public purposes. If the 
expression “ likely to be useful to the public ” is interpreted in the manner in 
which it would be interpreted under the English Acts, there will be little room 
left for doubt as to its meaning. Describing the scope of the Lands Clauses 
Acts, the Encyclopredia of the Laws of England (Vol. 8, pages 3-6) says : — 

“ The provisions as to the incorporation of the Lands Clauses Acts apply to all Acts 
authorising the purchase of lands whether geneml dr local. Such Acts fall into three classes : — - 

1. Acquisition of lands for purposes of national defence or general Government. 

2. Acquisition of lands for public purposes of a local or municipal character. 

8. Acquisition of lands by corporations or individuals for commercial purposes of 
public utilily.^' 



Dealing with 3, i.e., Commercial purposes of public utility, it says ; — 

Under this bead fall the bulk of the special, local, and personal Acts which incorporate 
the Lands Clauses Acts. They &dl into the following main classes 

1. Cemeteries. 

2. Electric lighting, effected by provisional oi-ders confirmed by statute. 

8. Gasworks. 

4. Harbours, 

5. Markets and Fairs. 

6. Waterworks. 

7. Eailways and light Railways. 

8. Tramways. 

In all cases, except that of ordinary railways, these undeiiakings can, under general Acts, 
be entrusted to municipal bodies." 

A glance at the list given above is sufficient to show that every one of the 
commercial objects for which land may be required is an object of public 
utility, i.e., one to the benefit of which every member of the public has an 
equal right with every other member, by complying with the rules which rSay 
be prescribed therefor. The test of it is clearly indicated in the last sentence 
which says that “ in all cases, except that of ordinary railways, these under- 
takings can, under general Acts, be entrusted to municipal bodies.” The 
justification for depriving a man of his property against his will, may be 
found in the fact that it is being done not for the benefit of any individual or 
group of individuals, but for the benefit of the public of which he also is a 
member, and that he will be entitled to share the benefit of tlie undertaking 
as much as any other person. Where an undertaking is not “ likely to be 
useful to the public,” in the sense indicated above, the provisions of the Act, 
or the power of the Government, cannot in my opinion be rightly used to 
compulsorily acquire land for it. In my opinion, when an industrial concert, 
the members of which have the right to shut out every one outside their body 
from participation in the benefit of their business, desires to acquire land, it 
must do so by exchange, negotiation or moral suasion. 

Industrial Finance. 

We were asked to report in what manner Government could usefully give 
encouragement to industrial development by direct or indirect financial 
assistance to industrial enterprises. We are all agreed that the lack of 
financial facilities is at present one of the most serious difficulties in the way of 
the extension of such industries, and that it is necessary that much greater 
banking facilities should be provided than exist at present. We have come to 
the unanimous conclusion that along with the other measures of assistance 
which we have to recommend, the establishment of industrial banks, working 
on approv^ lines, would be a potent means of removing these difficulties and 
of affording help to industrialists, and that such difficulties are of sufficient 
national importance to justify Government assistance. The recent establish- 
ment of the Tata Industrial Bank is a matter of sincere satisfaction. But 
there is need 'for more institutions of the sarae class. And it is because we 
had not sufficient material before us to enable us to formulate a definite 
scheme for industrial banks, that we have recommended that an expert 
committee should be appointed at the earliest possible date— 

” ... to consider what additional banking hicilities are necessary for the initial 

and for the current finance of industries ; what form of Government assistance and control will 
be required to ensure their extension on sound lines as widely as possible throughout the 
counivy ; and whether they should be of provincial or of imperial scope, or whether both these 
forms might not be combined in a group of institutions working together.” 



As the adequate extension of industrial banks will be a matter of time, 
we have recommended a scheme to meet the need experienced by middle-class 
industrialists for current finance. I do not quite . like the scheme, as it 
involves too much of spoon-feeding. But as it is professedly a temporary 
arrangement, I raise no objection to it. I only hope that its acceptance will 
not in any way delay the adoption of a scheme of regular industrial banks, 
and that it will be unnecessary to continue this temporary scheme very long. 

If industrial development is to take place on anything like the large scale 
which qur Keport contemplates, nothing is more important than that regular 
banking facilities should be multiplied manifold, and that as early as may be 
practicable. To clear the ground for this it is necessary to remove some 
misconceptions. Since the failures of certain Indian banks in 1913 and 1914, an 
opinion has grown up in certain circles tha^ Indians lack the capacity to manage 
joint-stock banks. When those failures occurred certain foreign papers held these 
Swadeshi banks up to ridicule. That there were mistakes both of policy and of 
mijipagement in the case of some of these banks is indisputable. But these mistakes 
should not be exaggerated, and they should not be made the basis of an in- 
discriminating condemnation of Indian capacity for joint-stock banking and for 
extolling the capacity of Europeans for such business. A certain number of 
failures has been a common feature in the history of joint-stock banking, in 
England and America as well. Englishmen regard the Bank of England, and 
with pardonable pride, as the greatest financial institution in the world ; and yet 
even that institution — ^the safest bank in the whole of the United Kingdom — has 
had its share of vicissitudes. “ From 1819 to 1870, the Bank of England came to 
the verge of bankruptcy every ten years ”, {History of the Bank of 
England by Dr. Andreades, page 404), w'hile the list of banks that failed in 
England is of enormous length. To mention only a few, during the years 1791 
to 1818 about a thousand banks suspended operations in England. In the 
financial depression of 1 839, 29 banks -went out of existence, out of which 1 7 
had never paid any dividend. In the year 1862 the Limited Liability Law was 
passed, and within the space of three years 300 companies were formed with a 
nominal capital of 604 million pounds, of which 270 failed shortly afterwards. 
This was followed by a financial crisis in which a large number of banks failed, 
and the greatest of them, Overend Gurney, with liabilities of £18,727,917 
closed its doors on the morning of what is known in the history of banking in 
England, as the Black Friday. Other banks failed also. The estimated 
liability of the various failures amounted to 60 millions and the losses were 
also very great. In 1890 the great firm of Baring Brothers, which had helped 
the Bank of England out of its difficulties in 1839, failed. Have these numerous 
failures led to any general condemnation of Englishmen as being imfit to manage 
joint-stock banks ? Why then should the failures of a few banks started by 
Indians lead to any such general inference being drawn against them ? 

Let us now turn to the history of banking in India. The first joint-stock 
bank was started in 1770 by Messrs. Alexander and Co. It was called the 
Hindustan Bank. It issued notes. These notes, though not recognised by the 
Government, obtained a local circulation which occasionally reached 40 or 60 
lakhs. They were received for many years at all the public offices ih Calcutta, 
scarcely excepting the treasury itself. This bank failed in 1832. In 1806 was 
established the Bank of Bengal, but it received its charter of incorporation in 
1809. The East India Company contributed one-fifth of the capital and appoint- 
ed three of the Directors. Siqce 1809, and more particularly from 1813, 
whm the Act was passed which removed certain restrictions from Europeans 
settling in India, banking received a stimulus and several banks were establish^. 
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Between 1829 ftiidl8S3 most of these agency houses failed. In 1888 a joint-stock 
hank named the Union Bank was started. It was intended to afford in the money 
market that facility which the Bank of Bengal owing to its charter could not 
afford. The hank failed in January 1848, although long before that it 
was known to be “in a hopelessly insolvent state.” “The dividends 
it declared and of which it made so great a parade were taken not from the 
capital, for that had gone long before, but from the deposits that people were 
still confiding enough to make.” “ The bank had indiscriminately invested in 
indigo and the Directors freely helped themselves to the bank money.” One 
English firm were debtors to the bank of 24 lakhs of rupees, one-fourth of the 
whole capital of the bank, and another firm had taken cash credits to the amount 
of 16 lal^s of rupees. There were scandals connected with the failure of the 
first Benares Bank in 1849. The Bank of Bengal itself violated its charter 
in the crisis of 1829-32. The first Bank of Bombay was established in 1840, the 
Bank - of Madras in 1843. These banks were established under conditions 
similar to those of the Bank of Bengal, with the East India Company as a share- 
holder of one-fifth of the capital. In 1868 the Bank of Bombay failed. A 
Commission was appointed to enquire into the causes of the failure. The B/eport 
of the Commission, which was published in 1869, ascribed the failure to the 
following causes : — 

“ («) The Charter Act ' which removed many restrictions contained in the former Act 
and permitted the Bank to transact business of an unsafe chameter^; 

“ (i) ' The abuse of the powers ^ given by the Act ‘ by weak and unprincipled 
secretaries 

“ (c) The negligence and incapacity of the Directors ; 

{d} The very exceptional nature of the times.” 

Sir C. Jackson (President of the Commission) summed up his views on this 
point in the dictum that : — 

“ The great lesson the failure taught was that banks should not lend money on promissory 
notes in a single name or on joint promissory notes, when all the parties were borrowers and 
not any of them sureties for others .” — {An Account of the Tresidenoj Jinnh, page SI.) 

I draw attention to this with special reference to the statement contained 
in paragraph 284 of our Beport that “ we have received evidence in favour of 
a relaxation of the restrictions of the Presidency Banks Act, which prevent loans 
from being for longer than six months, and require the security of two names.” 

Another bank of the same name with similar rights, but this time without 
the contribution of the Government was started in the same year in Bombay. 
It worked well till 1874, in which year appeared a famine in Bengal. The 
Government balance at the Bank was one crore, and it was intended that 30 
lakhs might be drawn to purchase rice from Burma for the purposes of relief in 
Bengal. The Bank was unable to pay the money. It did not close its doors 
only because the money was due to the Government. This incident gave rise to 
the Reserve Treasury system, which dates from 1876. In this year was also 
passed the Presidency Banks Act which imposed important limitations on the 
Banks. 

Of the, seven European banks that existed in India in 1863, all but one 
have failed. That one is the Allahabad Bank. About 1876 five new banks 
were established. Of these only one, viz., the Alliance Bank of Simla, Limited, 
the Punjab Banking Co. having been amalgamated with it, survives. 
Amohgst those that failed • was the Himalaya Bank, Limited, which stopped 
payment in 1891. Besides these joint-stock' banks, the big banking firm of 
Sir George Arbuthnot ailed in 1907. The Bank of Bprpia was established in 
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1904. It failed in 1911. When it failed it had a working capital of a croite 
and 19 lakhs. It was found that one-third of the working capital had been 
advanced to a firm in which the Directors were interested. Last of all came the 
failure of the Bank of Upper India. Indians were not responsible for the 
management of any of these banks. They were all managed by Europeans. 

The history of the Indian banks for which Indians were responsible is 
neither so long nor so eventful. It goes back only to the year 1881, in which 
year the Oudh Commercial Bank was founded. It was followed by some ofher 
small banks. The Punjab National Bank was established in 1894. Both' these 
banks have carried on their business without intei’ruption. The Peojile’s Bank 
of India was founded in 1901. When it closed its doors in 1913, it had nearly 
a hundred branches in various places, mostly in Upper India. The other ill- 
fated institution, the Amritsar Bank, was started in 1904. It failed in 1913. 
With the year 1906— the year of the partition of Bengal — began an era of new 
Swadeshi indigenous activities in India and from 190G there began to be estab- 
lished banks large and small all over the coimtry. These totalled 476 in 1910. 
The most important of these were the Bank of India and the Indian Specie 
Bank, started in 1906, the Bengal National Bank and the Indian Bank of 
Madras in 1907, the Bombay Merchant Bank and the Credit Bank of India iit 
1909, the Kathiawar and Ahmedabad Banking Corporation in 1910, and the 
Central Bank of India in 1911. Of the eleven important banks started since 
1901, six collapsed during 1913-14. But taking large banks and small, in all 
about two dozen Indian banks failed. Though the failure of even one bank 
is a matter for regret, tw’^o dozens out of 476 cannot be said to be a very largo 
number. 

There is no doubt that in some of the banks that failed tliere was a fraudulent 
manipulation of accounts, and that in others large sums of money were advanced 
to enterprises in which some of the directors w^ere interested. There were also 
mistakes of policy, as for instance, in the financing of long-term business with 
short-term deposits, and the sinking of far too great a proportion of these funds 
in a single industry. But that the failures were due more to these causes than 
to dishonesty and fraud is attested by the fact that the number of criminal 
prosecutions in connection with these failures lias been conspicuously small. 

Regarding the failures in the Punjab, Pandit Balak Ram Pandya, Auditor 
of Accounts, Lahore, said in his w'ritten evidence submitted to us : — 

Indeed, when we compare the recent bank and industrial failures in the Punjab with 
similar incidents in other countries, we are astonished at the comparatively small proportion of 
cases in which the failures in our case weie due to dishonesty or selfishness. The price we 
have paid for our inexperience is undoubtedly heavy, but it is by no means heavier than what 
other countries have paid before us. If we h^ve only learnt the lesson which the disasters of 
the last four years so impressively teach, there is surely no room for despondency." 

In pursuance of a recommendation contained in the preliminary note on 
the scope of enquiry by the Indian Industrial Commission, a Committee was 
appointed by the Punjab Provincial Industries Committee to examine and 
report upon the causes of the recent failures in financial and industrial 

enterprises in the Punjab. Their .report throws much valuable light upon the 
subject. The Committee said 

All the evidence produced before us insisted on the want of bustoeas knowledge and 
experience in compaay promoters, managers, and staff as a primary cause of failure. 
vrore few competent managers, whether of banks or of industrial concerns. Consequently egtw* 
gious blunders ww® made, and some of the so-called dishonesty seems to us very likejgnontaoe ; 
puoh of it wms due to auxiety to oloak losses " ' 
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After deecribiug the defects and mistakes of the banks, the committee 

said: — 

“ Jjest, however, it should bo imagioed that the state of moadegh banking and industry was 
altogether rotten, we must hasten to point out two relieving features : («) in the first place the 
survival of the Punjab National Bank sliow'ed that a purely Indian directorate and staff 
were capable of steering a bank through circumstances as trying as ever any financial institution 
had to face ; (i) and again therfact that severnl banks, as the following statement shows, have 
paid in full, and others ai'e likely to pay, is evidence that by no means all of the banks were 
iuhwently unsound.” 

(I omit the statement because I undei’Stand that much more has been i)aid 
up since June 1917, when the Committee made their report.) 

The Committee summed up the result of their investigation as folloM's 

“ Thus, speaking generally, our feeling is that the collapse can be referred to two funda- 
mental causes : — 

{t) The inexperience and the defects of the machinery, inevitable to the staiiing of 
every new venture ; 

(ti) The lack of palliation or remedial action such as tiovernnienl itself, or ipiasi- 
Oovernment agencies, i e , a Staie-sujriHrrted I’roviucial Bank, might supply.” 


Indians need Government Support and Education in Banking- 

This brief review would, I hope, make it clear that there is little ground for 
any general disparagement of Indians in the matter of joint-stock banking. It 
shows that if Indians receive (^/) the same sympathy and sui)port from the Govern- 
ment which Europeans liave received through the Presidency Banks, and (6) if 
they also receive the necessary measure of education in modern Ixinking, Indians 
will give as good an account of themselves in this branch of important national acti- 
vity as any other people have given. As regards the hrst, 1 would strongly re- 
commend that the question of a Central State Bank, having bitanches in every 
Province, should bo taken up at, an early date. The Presidency Banks have 
rendered inestimable service to Europeans in carrying on trade and commerce 
with India. They cannot under their existing, charter help industries. There 
has also been a complaint that even in matters of such loans as they can ad- 
vance, and do advance to Europeans, these banks do not easily accommodate 
Indians. This complaint found strong expression at Lahore. The Official 
Committee of Lahore to which reference has been made before, said in their 
report: — 

“ During the crisis there was no co-operation between the Indian banks themselves, or 
between them and the English banks, or between them and the old-fashioned Indian banksi 
We attach peculiar significance to the statements made by witnesses as to the position of the 
Bank of Bengal. While the fact that the l^njab National Bank has been received on the 
clearing list — only, however, after surviving the crisis — shows that at present good relations do 
exist and that there is future possibility of better, yet the absenoe of a provincial bank 
pi'obably meant the downfall of sound banks which might have been saved. The Bank of 
Bengal is too big, not local in its sympathy, ignorant of provincial conditions, and nut suscep 
tible to the inflaenco of the Provincial Government. The Lahore Branch was willing to helj) 
and made recommendations to Calcutta, but these were rejected with curtness, and nut even 
on the deposit of Government paper would the Bank of Bengal consent to advance money to 
the Punjab National Bank.” 

When the Government withdrew the right of issuing notes from the 
Presidency Banks in 1860, they agreed to help them by allowing the use of 
public balances. In a Einauce Department memorandum of 20th December 
IBbO to the Bank of Bengal (quoted by Mr. Brunyate at page 81 of his " Account 
of the Presidency Banks ”) the extent to which the Government admitted the 
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obligation to compensate the Banks for the withdrawal of the right of issUe 
was indicate as below 

" The Bank (of Bengal) cannot be admitted to have any claim as of right to compensa* 
tion, but they are certainly in a position deserving of much consideration and one in which they 
may equitably look for all reasonable support on the part of Government.” 

Government agreed to compensate them by giving them their cash-balances 
without interest, to the extent of 70 lakhs to the Bank of Bengal and 
50 lakhs to the Banks of Bombay and Madras. In practice the Banks 
have been allowed to enjoy the use of much larger balances during the decades 
that have since passed. But as Mr. Brunyate points out in his book at 
page 99 : — 

Long before 1876 the Secretary of State had come to the conclusion that the Banks had 
been sufficiently compensated for the loss of their note issue.^’ 

It is high time therefore that the Government should cease to place public 
balances with the Presidency Banks and that these balances should be kept in a 
State Bank, the benefits of which would be available to a larger public. 

The proposal for a single “ Bank of India” to take the place filled by the 
three Presidency Banks was before the Government between 1860 and 1876. 
But no decision was arrived at on the suliject. The question was taken up hf 
the Boyal Commission on Indian Finance and Currency. They expressed no 
final opinion upon it, but recommended that it should be taken up at an early 
date. They said in paragraph 222 of their Report ; — 

“We regai-d the question, whatever decision may ultimately be arrived at upon it, as one 
great importance to India, which desei-ves the careful and early consideration of the Secre- 
tary of Slate and tlie Government of India. We think, therefore, that they would do well to 
hold an inquiry into it without delay, and to appoint for this purpose a small expert body, 
representative both of official and non-official experience, with directions to study the whole 
question in India in consultation with the persons and bodies primai-ily interested, such as the 
Pi-esidency Banks, and either to pionounce definitely* against the desirability of the establish- 
ment of a State or Central Bank in India at the present time or to submit to the authorities a 
concrete scheme for the establishment of such a bank, fully w'orked out in all its details and 
capable of immediate application.^' 

This recommendation was made in 1914. The consideration of it was post- 
poned because of the war. I can only express the earnest hope that it will be 
taken up as early as may be practicable. The interest of the country demands 
the early creation of an institution which will at once be the central reservoir to 
which all public balances should belong and the central foimtain which will feed 
all fruitful national activities throughout the coimtry. 

Not the least important advantage of the establishment of a State bank will 
be that adequate facilities will he provided for training Indians in banking work. 
The need for such training is obviotis. In paragraph 282 of the Report my 
colleagues say : — 

“ But there is in I ndia at present a lack of trained bank employes, owing to the absence 
in the past of facilities for commercial education and of any regular system of training Indians 
in banking work, wffiile the countiy folk do not yet realise the advantages to themselves of 
organised banking. For these reasons, the extension of banking in the mofussil has been slow. 
Where, as in the case of the Punjab, too rapid progress was made, it was attended with- grave 
risks and followed by disaster. There -was mismanagement at the headquarters of the banks, 
and naany of the branches did little but receive deposits.” 

The opinion of the Xiahore Committee, which I have quoted above, HAw 
emp^8ked the need of promoting a knowledge of banking business. Here 
again 1 would draw attention to the marvellous development of banking In 
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Japan. At time of the Eestoraticm in 1868 ” ignorance owoceming the 
meihods of foreign finance, or of banking, or of joint-stock companies was 
uniTersal, although Japan was not entirely without some ^ancial machinery.’ 

** National Finance and economy were both in a perilous condition.” “ The 
Japanese had not been accustomed either to the combination of capital or the 
formation of corporations. They had undertaken every enterprise individually, 
and the financial businesses which then existed were not in a prosperous 
condition.” “ As early as 1870, Mr. Hirobumi Ito (afterwards Prince Ito), of 
the Finance Department, memorialized the Government that the proper 
management of finance and economy was the foundation upon which the State 
affairs must be conducted, and that unless sound institutions were established 
for this purpose no good administrative results could be attained.” At his 
suggestion he was sent in the same year to America to study financial institutions 
and their working. And as the result of his observations he submitted to the 
Government the following three propositions : — 

''First, the standard of currency should be gold; secondly, bonds should bo issued for the 
conversion of the notes ; thirdly, companies should be established for the purjwse of issuing 
I)aper money.'' 

After much discussion of these and certain alternative proposals, regulations 
v%re drafted in 1871 and promulgated with the sanction of the sovereign for 
organising National Banks. The first National Bank u as established at Tokyo 
in 1873, and ^)egan business in less than ten months. It is not necessary for 
me to trace the history of banking in Japan further than to say that there are 
now five kinds of banks in Japan, viewed in relation to the line of business 
respectively followed, viz., (a) Home trade, (6} Foreign commerce, (a) Industry, 
(d) Agriculture and (e) Colonisation ; and that in 1913 the total number of these 
banks was 2,162, of which 2,100 represented ordinary and savings banks at the 
end of the first half-year, and 52 the number of special banks at the end of 
the year. The paid-up capital of these banks amounted in 1913 to 4'30, 188,271 
yen, the reserve fimd to 139,109,917 yen, the total deposits to 10,811,884,300 
yen. 

In “Fifty Years of New Japan ” (by Count Okuma, Volume I, page 532) 
Baron Shibusawa, the President of the First National Bank, concludes his 
chapter on the development of banking in Japan as follows : — 

“Befoi'e concluding this essay the writer cannot refrain from expressing his profound 
satisfaction at the fact that the small spiing of banking business, which had been so insignb 
ficant at the time of the Restoi ation, has, by a gradual process of accretion, become a broad, 
navigable river, as it is now, and his conviction that this is the result of having followed the 
example of European and American nations, to which the Japanese are much indebted. 
Again the Japanese are very grateful for the valuable services of Mr. Alexander Allan 
Shand, now a Director of the Paris Bank, London, who came to Japan at the invitation of the « 
Issye Department in 187 S, acted as Advisor in bardring to that Depaiiment, wrote valuable 
books on banking, instructed young Japanese in that line and thus paved the way for the 
development of banking business in the country." 

1* 

India was far ahead of Japan in 1872. She stands far behind Japan to> 
day. No doubt banking in India to-day is far in advance of what it was in 
Japan in 1872. But if it is to develope as it should, I would recommend that the 
Government of India should do even now what the Government of Japan did 
long ago, viz., take definite steps to impart the best instruction to young 
Indians in banking through the best teachers it can appoint. Even if a State 
Bank should be slow in commg, the Presidency Banks and other banks which 
receive help from Government, should be asked to take in a few Indians — 
pr<tfiWably graduates of a College of Commerce - as apprentices for higher 
tzmiuiig in banking. 



I^rovincial Departments of InduBtriee. 

I agree with my colleagues in recommending the creation or development 
of provincial Depailbaents of Industries, subject to the reservations noted 
below ; — 

(1) Rejiorti paragraph 306 {e). — I think that the control of technical and 
industrial education should not be placed under this department but either under 
the Department of Education or under a committee jointly appointed by the 
Departments of Education and Industries. In my opinion this arrangement 
will secure that both the theoretical and practical sides of technical and 
industrial education will receive sufficient attention. 

The proposed multifarious other duties of the Director of Industries will 
leave him little time to direct the work of education. It is contemplated (para- 
graph 331 of the Report) that the Deimty Director should inspect institutions 
for technical education. It will not make for efficiency if the Erector is made 
responsible for duties which he will evidently not be able to perform. 

2. Report, paragraph 307. — I think that agricultural engineering should bo 
under the control of the Director of Agriculture. Agricultural engineering 
will not be confined to “ putting in power plant for agricultural work.” Jt 
will include questions relating to drainage and irrigation also. These questions 
are of far greater importance than the mechanical putting in of. ][)ower plant, 
which can bo carried out by the engineering staff with no loss efficiency if the 
staff’ be under the control of the Director of Agriculture than if it be under that 
of the Director of Industries. 

3. Report, paragraph 31S. — I do not think that the Director of Industries 
should be the Secretary to Government for commercial and industrial suljjects. 
If he is, the object of referring his proposals to the scrutiny of the Member in 
charge of the department, will, I fear, be largely defeated in practice. Consider- 
ing that the Director will deal with largo interests, it is desirable that that 
scrutiny should be real. 

4. Report, paragraph 313, — The salaries which have been proposed for the 
Director and the Deputy Director have evidently been proposed from the point 
of view that these officers will be Europeans. In ray opinion the salaries 
should be fixed from the point of view that they will l)e Indians, and it should 
be provided that if a European is imported from abroad, an extra allowance of 

per cent, above the salary shall be given him. I would suggest that the 
salary of the Director should be Rs. 1,000 rising to Rs. 2,000. 

4, Report, paragraph 314.— The salary of the Deputy Director should 
range from Rs. 600 to Rs. 1,000. 

6. Report, paragraph 817. — The salary of Circle Officers should range 
between Ra. 2()0 and Rs. 600. 

6. The strength of the staff should be determined after, the Director and 
Board of Industries have been appointed and have submitted a definite 
programme of work. 


Imperial Department of Industries* 

Beportf paragraph SSl.^l agree with my colleagues in i^ocmmwiBding that 
t&duBtfy Aould hare separate repre8entat;ion in the Executive Council of the 
Government oi India. 



Patrugraph 35,9.— But I venture to doubt tlie necessity or desirability of the 
proposed Indian Industries Board. My colleagues have described the duties for 
the performance of which the Board is, in their opinion, needed. They say : — 

(1) ** The Imperial Departtnenl of Industries would control the administra* 
tion of the oarwusActs mth which it is concerned.” -^The Member for Industry, 
with his Secretariat, will certainly not require a Board to help him to do this. 

(2) “And (it) would he responsible for the general direction of the 
accepted industrial policy of the country, including technical and industrial 
education.” — Even without any reference to the expected devolution of power to 
Provincial Governments, the Member for Industry will not require the assist- 
ance of a member of the Board to perform this duty either. The Member for 
Education performs a similar.iluty in regaE4iig;,^ucation. In paragraph 352 
of the Eeport my colleagues state what they expect to bo done under this head. 
They say • 

“ Under heads 9 and 10 (Encouragement of industries, advice to Local Governments, and 
industrial and technical education) , the only expenditure incurred by the imperial department 
would be in respect of the staff of visiting experts, wlio would work dimctly under the 
appropriate member of the Industries Board. The allotment of work among these should bo 
effected by one of them, who might be styled Senior Visitor. The inspectors would be mainly 
concerned with industrial schools j the inspection on behalf of the impeiial department of 
the higher institutions would be largely peiformed by members of the Industries Board and 
other high technical officers.” 

I think the proposal to appoint these “ imperial visiting experts ” entirely 
lacks justification. They will be like the fifth wheel of a coach. But however 
that may be, all that members of the Industries Board are expected to do in 
this direction is to inspect “ the higher institutions.” These institutions will be 
under provincial Governments. They are not likely to suffer for want of such 
“ superior ” inspection, and the Member for Industry may be expected 
occasionally to honour them by a visit when he is out on tour. 

(3) “ The remaining duties of the department would consist of the 
initiation and running of any imperial pioneer and research factories that may 
he needed.” —In paragraph 366 my colleagues say : — 

“As instances of experimental factories which could be more appropriately started by 
imperial agency may be cited («) glass works, on account of the range of experts needed, 
(5) wood distillation, which would yield results of very general application, and should be 
applied to a mimber of different species of trees. It would be for the Industries Board to 
decide on the best site for the factory in each case, and to determine the exact object of the 
experiment which should be placed in charge of a suitable specialist.” 

I do not see any reason why both these suggested factories should not be 
started as provincial undertakings in any province where conditions may be 
considemd to be suitable for them. But assuming that they may be started as 
imperial factories, surely the Member for Industry, acting on expert opinion 
and advice, may be trusted to sanction such an experiment without the assist- 
ance of the proposed Board. 

(4) “ The management qf fulhscale Qemernment factories.” — Presumably 
each such factory will have its manager or superintendent. When many such 
have been started, the need for appointing a general superintendent of such 
factories may be considered. But a highly-paid officer like a member of the 
proposed Board should not be required in connection with this work. 

(6) “. The framing of schemes for assisting private enterprise of a class for 
vsMoh an ■ imperial agency would be required.” — ^The Member for InduBtry 
should be trusted to do this, when it becomes necessary to do it. It should he 
left generally to the provincial Governments to assist private enterprise 
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wherever it may be held to be desirable. ®[ie policy should, in my opiidoii, be 
to avoid creating a clan of enterprise for which an imperial agency would be 
required. 

(6) “ The mpply of doves '' — For this a very large — perhaps unduly large 
— staff consisting of a Controller General, four Deputy Controllers, seven 
Assistant Controllers, six Inspectors, 20 Assistant Inspectors, and a Supervisor 
of Stores Contracts is proi)osed. It does not seem that any room is left for work 
for any member of the Industries Board here. 

(7) ” The collection and dissemination of commercial and industrial 
information ." — ^For this also there is a separate highly-paid Director, and it is 
proposed to give him two highly-paid Deputies for Calcutta and Bombay. 

(8) ** And the direction of smh Scientific and technical services and depart- 
ments as cwne under its control ." — Every imperial service and department 
which may be constituted will have its appropriate head. With such head it 
should require little direction from outside. Such direction and general control 
as may be desirable can be exercised by the Member for Industry. 

For all these reasons I think the creation of an imperial executive Board 
of Industries is not necessary. In my opinion an advisory Board should be 
constituted here also, as it will be in the provinces. It may consist of members 
largely elected by the Legislative Council and partly nominated by the Govern- 
ment. This Mull mean a saving of over 2 lakhs a year in salaries alone. But 
not the least important advantage of dropping the proposed Board would be that 
the Member for Industry would not be left without the charge of any specifle 
branch of work, as he would be under the proposal of my colleagues (paragraph 
328), The difficulty that my collea^es have felt in recommending where to 
locate the Board of Industries (paragraph 328) strengthens the doubt about its 
necessity. They say : — “ We feel compelled to recommend that the head- 
quarters of the Board should be with the Government of India.” They “fully 
realise from the unsatisfactory experience of the past, the imperative necessity 
of keeping the activities of the Board in close touch with the industrial life of 
the country.” But they think “ that this need will be largely met by the fact 
that the officers controlling the various departments under it would be working 
in large industrial centres, while the members themselves would also have had 
considerable industrial experience and would tour regularly.” They have also 
found it “ difficult to select an industrial centre as the headquarters of the Board, 
without introducing a bias that might react imfavourably on other centres.” 
My colleagues have, therefore, reconciled themselves to the idea that the Indian 
Industries Board should be moving up to Simla and down to Delhi every 
year with the Government of India. But this does, not seem to me to be a 
business-like arrangement. 


Direction of Chemical Besearch* 

I am doubtful as to whether the general direction of chemical research 
should be left to the Imperial Department of Industries. (Report, paragraph 
384.) In my opinion it should be vested in the Faculty of Chemistry of the 
Chemistry Department of the Imperial Polytechnic Institute, which I have 
recommended. It seems to me anomalous and unscientific to entrust the 
direclaon of scientific research to an executive Government machinery like the 
prf^oecd Imperial Department of Industries. I fear that iiie “distii^ujahed 
dblMist,** who may be attached to the department, will develope in him 
and mone of i|n executive head and lose more and more of tfie scholar;.! *41 



present a chemist who has completed an investigation is himself responsible for 
it and free to publish it. In the scheme proposed this freedom will be taken 
away from himi The judgment of the Chief Chemist will decide whether the 
result of any particular research work may or may not be published. 

This is the age of specialisation. In order to achieve the highest distinction 
as a scientist, a man must sjiecialiso in some particular branch of science. It 
will be difficult, if not impossible, to find a chemist, who will be equally strong 
in more than one branch of chemistry. Generally speaking, the Chief Chemist 
will not therefore be competent to pass final judgment upon research relating 
to any branch other than his own. Dr. Bose must be the judge of Dr. Bose. 
It would be impossible for a man like him to work, when an official, however 
eminent a scientist he may be in his own particular subject, will have the 
power to reject or accept his work. 

In the note submitted to us by Mr. Puran Singh, of the Dehra Dun Forest 
Eesearch Institute, lie has put forw’ard a strong argument against researcH 
under the control of an administrative officer. The considerations urged by 
him merit attention. He says : — 

"(1) Scientific and industrial research when carried on hy Government departments* 
does not become as popular as it would be if it were associaled with the T^niversities. 

“ (2) The woik of the University professor, unlike that of the Government official, is 
open to public criticism and valuation not only at the hands of laymen but before the other 
TTniversities of the woild. This accounts for the high standard of University work, a standard 
which it is the pride of the professor to maintain, not only for the sake of his own good name, 
but for the reputation of the University to which he belongs. A Government official, on the 
other hand, has to keep a limited circle satisfied with his work, and his reputation when once 
made in that circle, runs little lisk of being marred, as ho i.s safe under the jirotection of his 
official seat. 

^'(3) Up to tliis time in no country which encourages scientific research has it been 
possible for any one to aspire to the dignity of a professor of a University without having 
first lisen through the ranks of student and assistant. On the other hand, in this country we 
see young men fresh from Universities appointed direct to responsible positions of research and 
educational work, and the stimulus for ever-increasing effort is in most cases lacking. 

(4) Research work by the agency of a Government department as such does not carry 
sufficient weight with the scientific bodies of the world. 

“ (6) The research oflBcer should be in the nature of a democratic public man rather than 
a Government official, who is bound to become by the very nature of his environment some* 
what of an autocrat. 

“ (6) Many public research institutes that have recently sprung up in this country indi* 
cate a desire on the part of the people to be rid of official control in order to carry on research 
as independently as is at present done in the Universities of other countries. Though the 
desire is thus indicated, yet all work in this direction is waste of energy if there exists no clearly 
defined and harmonious co-operation between Government and these private institutes. Such 
institutes are bound to starve finally through the lack of the University atmosphere, and the 
authority and resources, as distinct from control, of the Government at their back. The 
Universities of Tokyo and Kyoto have both the Government and, through the Government, 
the people at their back. 

“ (7) Education when given in colleges run by a Government department such as those 
of Agriculture and Forests, as distinguished from colleges affiliated to Universities, does not 
tend to efficiency. The teacher therein is neither properly responsible to the students and the 
public nor to the Government. This is because the Government has no means of judging 
the ability of the professor as such. The fact that no Government selection till now has 
proved a failure in research or in imparting scientific education is due to Government having 
irnwitringly lent to them an authority and position which causes men of average attainments 
to appear as geniuses. 

(8) And lastly, it is a fact that no country in the world has followed the procedure 
adopted in this country for organising scientific and indnstrial research. This point is well 
jUuslyated in a recent number of “Nature” by Mr, Hugh Robert Mill, in reviewing “a note 
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on on enquiry by tlie government of India into the relations between forests and atmoepherio 
and soil moisture.” He says : — ' To our mind the method adopted could produce no better 
result than it 'appears to have done. In a scientific problem such as was 'set forth, the only 
function of the State seems to us to be to decide that such an enquiry shall be carried out 
at the public expense and that every facility for obtaining data shall be given by all the 
departments and all the Government concerns, local and central. It should then be handed 
over to a competent man of science, set free from all other duties and supplied with 
necessary assistants. His report, when complete, will be authoiitative and epoch-making, if 
not final, and incidentally bis own reputation would be made or marred by bis handling 
of the facts. The total exjiense would pi-obably be no gi'cater and the labour of many public 
servants would not be diverted from the work for which they were trained.' 

" This comment emphasises exactly the point I am attempting to bring to your notice, 
r/y,, that scientific research must be independent and in the hands of the best possible men.” 

I would therefore recommend that the control of research should be left 
not to the Imperial Department of Industries hut to the Imperial Polytechnic 
Institute, if it is established, or to a Science Council elected by scientists work- 
ing in the various Universities, Colleges and other scientific institutions in the 
country. The Depart.ments of Industries, both provincial and imperial, should 
communicate their suggestions for research to the Institute or Council, and 
encourage the application of the results of researches made to industries, so far 
as they can. 


The Organisation of Scientific and Technical Services. The Indian 
Chemical Service. The Imperial Industrial Service. 

In proceeding to discuss the important projiosals of my colleagues in rela- 
tion to the subjects noted above, I think it necessary to recall that the Com- 
mission was appointed “ to examine and rcpoi't upon the iiossibilii ies of further 
industrial development in India and to submit its recomraeiidatious with spi'cial 
reference to the following questions : — 

(^i) whether new openings for the profitable employment of Indian capital in commerce 
and industry can he indicated ; 

(J) whether^ and^ if so, in what manner, Goveimmenl can usefully give diieet encourage- 
ment to industrial development-— 

(/,) by rendering technical advice more freely available; 

(ii) by the demonstration of the practical possibility on a commercial scale 
of particular industries ; 

(tit) by affording, directly or indirectly, financial assistance to industiial 
enterprises ; or 

(ir) by any other means wlu’oh are not incompatible with the existing 
fiscal policy of the Government of India/^ 

lu concluding the resolution appointing us, the Government of India 
expressed the hope that the Commission would “ find it possible to place their 
repeat in the hands of the Government of India within 12 months from the 
date of its assembling in India.” This as well as the terms of our reference 
would show that we are expected to make recommendations as to openings for 
the profitable employment of Indian capital in commerce and industry, which 
could he carried out at an early date. 

Chapter III of our Report which gives a summary of the industrial deficien- 
cies of India, shows how various and how great are the openings in which Indian 
capital can he employed. We say there : — 

" The list of industries which, though their products are essential alike in peace and war, 
ai'e lacking in this country, is lengthy and ominous. Until they are brought into existence on 
an adequate scale, Indian capitalists will, in times of peace, be deprived of a number of profit- 



able enteiprises ; in tbe event of a war which renders sea transport impossible^ Indians 

all-important industries will he exposed to the risk of stoppage^ her consumers to great hard- 
ship^ and her armed forces to the greatest possible danger." 

But as my colleagues say at page 4 of our Report — 

“ . . . although much information of technical and industrial value will be found 

in the evidence of some of the expert witnesses . . .wo have concentrated oui’ 

attention on the machinery which we propose should be set up to effect industrial development 
generally rather than on the particular industries to be improved. This machinery will, we 
believe, do what is needed for all industries and it would bo useless for us to attempt to frame 
detailed recommendations for which technical enquiries by experts are required.^^ 

With due deference to my colleagues, I thiuk that wo have concentrated 
too much attention on the machinery which has been proposed and yet, I fear 
that, excepting the provincial and imperial Departments of Industries, the 
machinery proposed will not promote industrial development as rapidly as the 
circumstances of the. situation require. The scieutilic and technical services 
which they recommend will, on their own showing, take some time to organise, 
the industrial researches which they wish to promote, will take some time to 
bear fruit. In my opinion the immediate requii*ements of .the country in the 
matter of industrial development, require the adojjtion of measures which will 
bear fniit more speedily. 

There are two classes of industrial enterprises which can be taken up iu 
this country. , The first class, and this is by far the larger class, consists of 
those which can he stai'ted by the importation of machinery and experts as first 
managers. In this class of work wo have to imitate and not to initiate. As 
soon as the provincial Departments of Industries, with their Advisory Boards, 
have been constituted in the provinces, they should decide, with such expert 
advice as may be necessary, what industries of this class can be started within 
the province, and should invite and encourage Indian capitalists by information 
and technical assistance to organise them. It was the adoption of such a course 
that enabled Germany and Japan to achieve rapid industrial develojjmeut. Sir 
Frederick Nicholson urged the adoption of this course ou us in the following 
passage in his note : — 

'' On the whole, then, I consider that the best way both for starting selected industries in 
India and for training the future managers is, after the fashion of Germany and Japan and 
other countries, for the promoters, whether Government or private, to draw liberally on Great 
Britain, etc., for real experts as first managers of any projected industries ; then to select 
young men, preferably men already trained iu technological institutions, and to put them 
through close disciplined, industiial and business training under these experts till they are 
fitted either to stait ou their own account or as reliable business managers to capitalists."— 
(Minutes of Evidence, Vol. Ill, pages 39(5-397.) 

Mr. Charles Tower also says : — 

'' In the maunfacture of steel ware and of machinery, Gei many is usually cradited, not 
without justice, with being rather an imitator than an initiator. Her great success in this 
line has been achieved by the rapidity with which Germany had adopted the improvements 
invented elsewhere," {Get miny of Tonkty, Homo University Library, page 173 ) 

This is also the course which was adopted by America. Up to 1860 
America had made little progress in developing the manufacture of steel. Iu 
1862 Park Brothers and Company imported the biggest crucible steel plant of 
all up to that time, and imported also several hundred English workmen to 
ensure success. Since then the progress of the steel industry there has been 
phenomenal. In 1860 the output of pig iron in the States w^as only 0*8 million 
tons, and of steel nil ; by 1900 America was producing 13*7 millions of tons of 
pig iron and lOT of steel, and in 1918 while the production of pig iron 
amounted to 10‘3 million tons in the United Kingdom, it amounted to 31 
million tons in the United States. Last but not least, we have an eloquent 
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illufctraticn in India itfeelf of the toundness of this Jjolicy in the faUctess of the 
Tata Iron and Steel Works. The works were organised with the advice, and 
have been carried on under the supervision of the best experts imported ficm 
abroad, and they have been a conspicuous success. This, therefore, is the right 
policy which should be followed in regard to the many other industries the need 
for which has been pointed out in our chapter on the industrial deficiencies of 
India. Haw materials and labour abound, capital exists and only wants organis- 
ing, the home market is extensive, the machinery and the expert can be imported, 
the profits to the Government and the i)oople will be considerable ; all that is 
needed is that the Government should whole-heartedly lead and assist Indian 
capital in organising the industries. 

But to carry out industrial development in this wise it is essential, as Mr. 
H. P. Gibbs, the General Manager of the Tata Hydi’O-Electric Supply Company, 
so well put it in his written evidence before us, that — 

. no man should be impoited into India unless he is a recognised expert in his 
particular line. He too should be engaged on short-time contract and made to understand he 
IS being engaged and paid to teach our local men just as much as to introduc‘C and caiiy on 
his woik. The young man fiom abioad who is educated but inexpeiienced should not be 
brought to India and allowed to get his practice here/^ 

The industries which will be so started will be the best practical schools for 
training our science graduates as recruits for the proposed imperial services. 


Provision for Scientific Besearch. 

Ihe second class of industries consists of those for which some re- 
search work is needed. I fully agree with my colleagues about the need 
and value of such research. I recognise that, to borrow the language 
of the Committee of the Privy Council, “ efi'ective research, particularly in 
its industrial applications, calls increasingly for the support and impetus that 
come from the systematised delving of a corps of sappers working intelligently, 
but under orders.” I am therefore not opposed to the idea of creating an 
Indian Chemical Service and an Imi>orial Industrial Service at the right time 
and under the right conditions. But I regret I do not agree with my colleagues 
as to the time when, and the conditions under which, those services should 
be organised. In my opinion our first duty is to create the material for these 
services in this country. One important means of doing this is the starting 
of industries, as I have urged above, under imported exports and placing our 
select young men, already trained in technological institutions, under thorn. 
The other measures which in my opinion are needed are — 

(i) that steps should he immediately taken for developing the teaching 
of science and technology in our existing Universities and other 
collegiate institutions, (a) by strengthening their staff and equip- 
ment, and (6) by awarding a sufficiently large number of scholar- 
ships to encourage the study of science and technology at our 
schools, om’ colleges and our Universities ; 

(ii) that an Imperial Polytechnic Institute, manned by the most distin- 
guished scientists and engineers, whose co-operation we can 
secure, should be established in the country, for imparting the 
highest instruction and training in science and technology ; and 
(in) that the provision of scholarships for study in foreign countries 
should he largely increased to enable the most distinguished of 
our graduates to finish their education in the best of foreign 
institutions. 
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'The view which I humbly urge here is strongly supported by the re-^ 
commendations made in the “Interim Eeport of the Consultative Com- 
mittee on Scholarships for Higher Education,” of which the Eight Hon’ble Mr. 
A. H. Dyke Acland was the Chairman. The Committee Avas appointed before 
the war in March 1913. The report from which I am going to quote was 
adopted by it in May 1916. In a prefatory note to the Eeport , Sir Amherst 
Selby-Bigge, writing on behalf of the Board of Education, said ; — 

“ The Board have uo need to use complimentary phrases to convey their cstiuiatiou of 
the great value of their work, but on this occasion they may peihaps peimit themselves to 
express their appreciation of the broad spirit in which the lepoit is conceived, of its foiciblo 
exposition of principles, and of the lucid and vigorous style in which it is written.” 

The recommendations are of such great weight and have such a direct bearing 
on the question I am dealing with, that I make no apology for reproducing them 
here : — 

“ On the side of science and technology in relation to the industries and commeice 
of the nation, the greatest needs of the nation are ranged by us in order of praetical piiority as 
follows, though their satisfaction should q)roceed as far as possible contempoianeously and 
concurrently. 

“ (129) The first need is the wider recognition, especially by cmployeis, of the benefits 
that can be obtained by the employment in industiy, agricultnie, and commeice, of men 
trained in science — in all grades, but specially for directive and advisory posts, A gieat ini 
provemeut is already seen ; but public opinion needs further enlightenment. 

“ (180) Secondly, the most useful thing that can bo done without any inciease in the 
means at present at oiu disposal is to encouiage leseaieh in existing institutions after gradu- 
ation. There were piobably bcfoie the war more men and women fitted to be tiaiiied in 
research than were secuied for this public seivice The piolougation of scliolai ships in suitable 
cases, which we recommend, is one means that is axailable ; other means fall within the piovince 
of the Committee of the Privy Council, 

“ (181) Given a limited amount of money available annually, the next need would bo to 
assist existing institutions for training in science and technology, to enable them to improve 
their equipment, inciease their staff, attract more highly qualified teachers, and introduce new 
subjects of study , and to establish new places of higher technical and scientific instruction 
where needed. To biing existing institutions fully up to national needs a great capital sum 
and income would be required. But any sum, well expended, would be useful. However, in 
view of the needs of the nation and the empire, it seems probable that the larger sum will be 
forthcoming, at whatever sacrifices in the immediate future. 

“ (132) Improved and extended higjicr secondary education is needed. Side by side with 
this, with the strengthening of Universities and technical schools, and with an increasing 
demand for scientific workers, an increase in the supply of scholaiships from secondary 
schools and Universities will be required. This should move forwaidyw/i with other 

improvements.'’^ (Pages 69 and 70). 

This view also receives support from the conclusions at which the Committee 
of the Privy Coimcil for Scientific and Industrial Ecsearch arrived, lu their 
Eeport for the year 1915-16 (pages 10 and 11), they summarised those conclu- 
sions as follows : — 

“ If we were asked to state these conditions (that ap|)ear to us necessary for the success of 
our work) in the shortest possible terms we should reply : First, a largely increased supply of 
competent reseaichersj secondly, a heady spirit of co-opeiation among all concerned, men of 
science, men of business, working men, professional and scientific societies, Univeisitios and 
technical colleges, Local Authorities and Government Departments. And neither condition 
will be effective without the other. 

“ Before the war the output of the Universities was altogethei^jinsufficient to meet even a 
moderate expansion in the demand for research. The annual number of studentB graduating 
with First and Seftnd Class Honours in science and technology (including mathematics) in 
the Univeteities of England and Wales before the war was only about 580, and of these but a 
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small proportion will have rcveivtd any serious training in research. We have frequently 
found on inquiry that the number of workers of any scientific standing on a given subject of 
industrial inipoi-tance is very limited. 

"The responsibility for dealing vvith the giave situation which we anticipate, rests with 
the education departments of United Kingdom. We shall be able to do something to encourage 
a longer peiiod of training by the offer of research studentships and ihe like; but that will not 
suffice. It is useless to offer scholarships if competent candidates aie not forthcoming, and 
they cannot be forthcoming in sufUcient numbers until a larger number of well educated 
students enter the Universities. That is the pioblem which the education departments haie 
to solve, and on the solution of which the success of the pieseut movement in our opinion 
largely depends.^' 

Becruitment of the Scientific Services* 


Por the recruitment of the*' scientific services, the Indian Chemical Service, 
and others, my colleagues recommend that — 


" . . .to the utmost extent possible the junior appointments should be made 
from science giaduates of the Indian Universities, and that the’scnioi and experienced men 
who will be required to initiate and direct research W(trk should be obtained ou special terms 
from England, when such are not aradable here.” 


The qualifying clause which I have emphasised, must be appreciated at 
its practical value. My colleagues recognise that a “ relatively small field of 
selection at present exists in India.” They say : — 

" As development of science teaching at the Univoisitics proceeds, and opportunities for 
technical training in India increase, we believe that the necessity for importing specialists will 
greatly diminish, and that ultimately the services will he mainly tilled with officers trained in 
this country 

But they say further on that “ it will be some years before it will be possible 
to obtain the full necessary staff in India.” 

They therefore rely for such recruitment mainly on England. But they 
recognise that — 

" . . . there will be similar post-war demands made at borne and in the dominions 

for scientific, es])eeially chemical, experts, which will render it difficult to obtain suitable 
recruits from England. It is probable, consequently, that salaries higher than the pre-war 
lates will be demanded by suitably qualified expeits.” 

But I think that qualified English experts will not he available, at any rate 
in any number for some years even for higher salaries than those of the pre-war 
period. The Committee of the Privy Council said in their Eeport for 
1915-16 


" It is in our view ccitain that the number of trained research workers who will be 
available at the end of the war Avill not suffice for the demand that wo hope will then exist. 
We are apt to forget in this country that with industry as with war, a brilliant group of field 
officers, and even a well-organised general staff, need armies of well-trained men in order to 
produce satisfac.tory results." 

In view of these facts, it will be wise of us not to rely upon our being able 
to indent on England for the “ senior and experienced men who will he re- 
quired to initiate and direct research work in India.” Besides, though they 
advocated that “ senior and experienced men ” should be obtained from 
England, what my colleagues have actually proposed is very different from iti 
They have proposed that “ recruits for these services — especially chemical 
services — should he obtained at as early an hge as possible, preferably not ex- 
ceeding 25 years.” They leave no room for doubt as to what they mean. They 
say : — 

" We should thus secure the University graduate, who had done one or perhaps two yeais* 
post-giadoate work, whether- scientific or practical, but would not yet be confiil^d in specialisa- 
tion . . . We assume that the requisite degree of specialisation will be secured by adopting a 



(lystein whereby study leave will be grants at some snitalile time after three years^ service 
when a scientific officer should have developed a distinct bent," 

In their recommendations regard.ing the recruitment of the Imperial 
Industrial Service also, they say that “ the age of recruitment should not usually 
exceed 26 years,” and that they think it desirable, “ if the young engineers 
whom we propose to recruit are to develope into valuable men, that they 
should be encouraged after about three years’ service to take study leave.” 
It is obvious then that under the scheme pro])osed by my colleagues 
the men to be recruited from England will not be “ senior and experi(‘need 
men ’’but raw gradiiiates from Universities who will be expected <o specialise 
after joining the service in India. Specialisation almost always involves delay. 
If therefore we must take in only raw graduates and remunerate them during the 
yeare they are qualifying themselves for effective research work, I think it is 
very desirable that we should take in Indian graduates whose training u ill be 
less costly, and who will serve the country Ihroughotit life, whereas in the c ase 
of an English graduate, there will always be t he a])prehcnsion that he may leave 
us for higher emoluments elsewhere, and the certainty that he will leav«' the 
country after the period necessary to qualify for a i)ension, taking away with 
him the knowledge and experience which he had gained in it s service. Having 
regard to all the considerations which have been urged abov(‘, I think th(? idea 
of recruiting this service from England shoxild b(‘ abandoned, and that it should 
bo decided that it shall be recruited entirely from among graduates of the 
Indian Universities and of the Imperial Polytechnic Institute, whicli I have 
recommended. 

My recommendation has the further merit of being entirely in consonance 
wdth the recommendations made by the Poyal Commission oji the Public 
Services in India regarding the recruitment of scientific and technical services. 
Indians have a very sore feeling about the irajicrial Indian services. The 
importation of experts from England for these services has not only unnecessarily 
increased the cost of these services to India hut has had the very great disadvan- 
tage of preventing Indians from being trained for higher w'ork in these services. 
We can never forget that so distinguished an Indian as Dr. P. C. Hoy did not 
find admission into the Indian Educational Service. Wo know that though 
the Geological Survey of India has been in existence for Cl years, up to 1913 
only three Indians had been appointed to the superior service in it. In this 
connection I put the follow iug question to Dr. H. H. Hayden, Director of the 
Geological Survey of India : — 

Has the department kept it as an object before it that it shonid train Indians to qualify 
themselves for employment in the higher grades of the depaitment?” 

And his answer was 

“We have been for many years training men in the snhoidinato j-anks of the department, 
hut they do not necessarily qualify for appointments in the higher grade. It is always open 
to them to apply for an appointment in that grade ..." 

My Hon’ble colleague Mr. Low then asked Dr. Hayden : — 

“You have these research scholars. Is it not one of the object#of j-esearch scholarships, 
that the scholars, if possible, should qualify themselves for recruitment to the department 

And the answer was : — 

“ That is one of the objects of the efforts we have made in educating them in geology 
in the Presidency College and the Calcutta University. I think geological education was 
initiated in Calcutta by the Geological Survey. We have had more Indians in the/ subordinate 
branch of the service." 

The Indian witnesses before the Royal Commission quoted the -opinion of 
J>r. Oldbam, the first head of the Geological Department, concerning the fitness 
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of Indians for this department, which showed that he had “ the most unshaken 
confidence that with even fair opportunities of acquiring such knowledge (that 
of the physical sciences) many Indians would be found quite competent to 
take their place side by side with European assistants either on this survey or 
in many other ways,” and yet the evidence before the Eoyal Commission showed 
that competent Indians had found the door of admission barred against them 
and that, up to 1913, only three Indians had been appointed to the superior 
service. 

My colleagues say that the ultimate object should be to man the services 
they propose with officers trained in this country. Similar language was used 
in the past in relation to other imperial departments. For instance, it appears 
that in the Agricultural Department the intention of the Government of India 
from the very commencement was that it should be staffed largely by Indians. 

We adhere firmly/’ wrote the Government of India to the Secretary of State in 1910, 
"fo our frequently declared policy that the service (the Agricultural service) should be manned 
ultimately by Indians and that the object to be kept steadily in viewis to reduce to a minimum 
i he number of experts appointed from England and to train up indigenous talent so as to 
enalile tbe country to depend on its own resonrees for the reemitment of its agricnltural staff 
in higher branches,” 

But in spite of tliis clear declaration, the Imperial Service has become 
the monopoly of Europeans, while Indians have been confined to the Provincial 
Service. The evidence of Dr. Harold Mann and of the representative members 
of the Provincial Service liefore the Iloyal Commission showed that many highly 
qualified Indians, several of whom possessed European degrees or experience, 
had been unable to find admission into the Imperial Service, which had been 
manned by recruits imported from Europe, who, said Dr, Mann, laboured under 
the serious disadvantage that their experience related to a system of agriculture 
“ which in its organization is quite foreign to most parts of India and will he 
for a long time to come.” 

So also with regard to the Imperial Forest Service. The Inspector General 
of Forests stated in his evidence before the Eoyal Commission that — 

, , . w hen the Eore.«it Department waw inKtituted, and for a long time afterwards 

Loth the Government of India and the Secretary of State expressed the opinion that it was a 
special department in which the service of Indians should be utih'sed as largely as possible,” 

Yet from 1891 to 1906 no steps were taken to provide for direct recruit- 
ment to the Provincial Service, and it was laid down in 1912 that candidates for 
the Imperial Forest Service “ must have obtained a degree with honours in 
some branch of natural science in a University of England, Wales or Ireland, 
or the B.Sc, degi’ee in pure science in one of the Universities of Scotland.” 
At tbe time the Eoyal Commission took evidence, the total number of officers in 
the superior service in the Agricultural, Civil Veterinary, Forest, Geological 
Survey, Locomotive and Carriage and Wagon Departments was 407. Of these 
only six officers wci'c statutory natives of India 1 

The Eoyal Commission recognised the injustice that had been done to 
Indians in their practical exclusion from the scientific and technical services. 
They expressed the opinion that there were no political grounds whatsoever for 
recruiting the superior staff of such services in Europe. They stated that if the 
requisite technical training were available in India, the necessity for indenting 
on Europe for qualified men would cease to exist, and they therefore recom- 
mended that “ a determined and immediate effort ” should be made to bring 
about conditions which would soon make it possible to meet ^ the normal 
requirements of the services without requisitioning the services of men from 
p>hroad. That effort remains yet to he made ; and while iqy colleagues have 
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proposed the creation of two more imperial services they have recommended 
that the establishment of the Central Chemical Research Institute and of the 
Imperial Engineering College may wait for an indefinite future. TliWe facts, 
coupled with the experience of the past, make me apprehend that, if these 
two services are creatjfod on the lines suggested by my colleagues, the 
senior appointments in them also will for a long time remain practically 
the monopoly of Europeans, and that Indians will not only be kept out 
of their emoluments, but also of the opportunities for acquiring high 
efficiency in the subjects with which the services will be concerned. The 
Royal Commission recommended that with a view to bring about the conditions 
which would soon make it possible to meet the normal requirements of the 
services without requisitioning the services of men from outside, existing insti- 
tutions should be developed or new ones created and brought up to the level of 
the best European institutions of a similar character. They recognised that 
“ this would require an initial expendfikire of a considerable sum of money, 
but they urged that “ the outlay would be more than repaid, not only by the 
additional facilities which such institutions would give to young men to qualify 
themselves for direct appointment, to the higher branches of the i)ublic 
services, but by the contribution they would make to the industrial progress 
of the country.” These recommendations lend strong support to my proposal 
that a first-class Polytechnic Institute should be established in India as one 
of the first measures needed for the industrial development of the country. 
,At such an institute provision should be made for imparting the highest 
instruction and training in all the important branches of science and technology, 
and also in commerce and administration. This will be the best means of 
creating the army of trained workers which is needed for promoting industrial 
development in this extensive empire. The institution of the proposed services 
should wait until this has been done. And in the meantime only such 
appointments should be made in the Departments of Industries as it is absolutely 
necessary to fill. 

The Estimate of Cost 

The proposals which we have made in the Report show that the number of 
technically trained men who will be needed to carry on industrial development 
and to promote the trade and commerce of the country, will be a very large one, 
and that it will grow steadily for some time. It is also certain that public ex- 
penditure will rise in several directions after the war. These considerations 
demand that expenditure should not be raised in any department beyond what 
is actually necessary. The salaries which my colleagues have proposed for the 
Imperial Industrial and the Indian Chemical ^rvices are largely based upon 
a consideration of what is likely to attract Englishmen to the senior appoint- 
ments in the services. If, in view of all that I have urged above, the decision 
should be arrived at that these services should be manned by Indians, includ- 
ing in that term those Europeans who are statutory natives of India, the 
proposed expenditure would be largely reduced. This is no mean consideration 
and should not be ignored* Situated as India is, one cannot too often recall 
the wise remarks of Sir William Hunter, made many years ago, that — 

“ . . . if we are to give a really efficient administration to India, many servioea 

must be paid for at lower rates even than at present. For those rates are regulated in the 
higher branches of the administration by the cost of'officers brought from England. You* 
cannot work with imported labour as cheaply as yon can with native labour and 1 regard the 
more extended employment of the natives, not only as an act of jnstioe bnt as a financial 
neoessity . . If we aro to govern the Indian people efficiently and cheaply, we must 

govern them by means of themselves, and pay for the administration at the market rates for 
native labour.*^ 
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Should this view be accepted, the salaries proposed would be redlMsed by 
«bout 30 to 40 per cent. 

I do not attempt to make any detailed alternative proposals regarding the 
cost of the scheme. If any of my suggestions commend themselves to Govern- 
ment, the details will easily be worked out. 

Speaking generally, I would say that a substantial part of the expenditure 
that is proposed for salaries should be saved, partly by reducing the number of 
appointments proposed and partly by fixing the salaries at the standard which 
will be suitable for Indian graduates and scholars. The expenditure proposed 
on buildings will also, in my opinion, admit of a very substantial reduction. 
Here again the example of Japan affords us guidance. They spend very much 
less on their educational buildings than is spent in India. A scheme for the 
award of scholarships to encourage the study of science and technology can be 
best prepared by the Education Departnjent. 

As regards grants to Universities, I would recommend that on an average 
an annual grant of a lakh and a half should be made to each University for the 
purposes of providing instruction and teaching in science and technology, par» 
ticularly in mechanical and electrical engineering, applied chemistry, commerce 
and agriculture. A capital grant of about 15 lakhs each should be made for the 
necessary educational buildings and residential quarters and for equipment. 
And lastly , I would recommend that, to start with, a capital expenditure of 30 
lakhs and an annual grant of 6 lakhs a year should be sanctioned for an 
Imperial Polytechnic Institute. 

Conclnsion* 

I cannot conclude this note better than by endorsing the following 
generous and wise words of Sir Erederick Nicholson : — 

“ I beg to record my strong opinion that in the matter of Indian industries we are bound 
to consider Indian interests firstly, secondly and thiidly —I mean by ‘firstly ’ that the local 
raw products should be utilised, by ‘ secondly ' that industiies should be introduced and by 
‘thirdly ' that the profits of such industry should lemain in the country.'’^ 

If measures for the industrial development of India are taken in this spirit, 
India will become pro8j)erous and strong, and England more i)ro8perous and 
stronger. 


MADAN klOHAN MALAVIYA. 
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INTRODUCTORY. 


The Indian Industrial Commission was appointed by the Government of Appointmen t 
India by order conveyed in Resolution No. 3403 (Industries), dated the ] 9tli 
May 1916, in the Department of Commerce and Industry, the full text of oommiaeian. 
which is reproduced as Appendix A-1. The Commission was “ instructed to 
examine and report upon the . possibilities of further industrial development 
“ in India and to submit its recommendations with special reference to the 
“ following questions : — 

“ (a) whether new openings for the profitable employment of Indian 
“ capital in commerce and industry can be indicated ; 

“ (J) whether and, if so, in what manner, Government can usefully give 
“ direct encouragement to industrial development — 

“ (*) by rendering technical advice more freely available ; 

“ (ii) by the demonstration of the practical possibility on a 
“ commercial scale of particular industries ; 

“ (in) by affording, directly or indirectly, financial assistance 
“ to industrial enterprises ; or 

“ (iv) by any other means which are not incompatible with the 
“existing fiscal policy of the Government of India.” 

In addition to the exclusion of the tariff question from the scope of the 
Commission’s enquiries, it was also stated to bo unnecessary for it to undertake 
the examination of those aspects of technical and industrial education which 
had recently been dealt with by the Atkinson-Dawson Committee, appointed 
in 1912 to enquire into the means of bringing technical institutions into 
closer tbuch with employers of labour in India, and by the Morison Committee 
which reported to the Secretary of State in 1913 on the system of State 
technical scholarships established by the Government of India in 1904. 

The Commission was composed of the following Members : — 

(1) Sir T. H. Holland, K.C.I.E., D.Sc., F.R.S., President of the Institution 

of Mining Engineers. (President.) 

(2) Mr. Alfred Chattei-ton, C.IE., B.Sc., P.C.G.I., A.M.I.C.E., 

M.I.M.E., Director of Industries and Commerce in Mysore. 

(8) The Hon’ble Sir Fazulbhoy Currimbhoy Ebrahim, Kt,, Messrs. 
Currimbhoy Ebrahim and Company, Bombay. 

(4) Mr. Edward Hopkinson, M.A., D.Sc., M.I.C.E., M.I.M.E., M.I.E.E., 

Managing Director, Messrs. Mather and Platt, Ltd., Manchester, 
and Vice-Chairman, Chloride Electric Storage, Ltd. 

(6) The Hon’ble Mr. C. E. Low, C.I.E., I.C.S., Secretary to the Govern- 
ment of India, Department of Commerce and Industry. 

(6) The Hon’ble Pandit Madan Mohan Malaviya. B.A., LL.B., of 

Allahabad. ^ 

(7) The Hon’ble Sir Rajendra Nath Mookerjee, K.C.I.E., Messrs. 

Martin and Company, Calcutta. 

(8) The Right Hon’ble Sir Horace Curzon Plunkett, P.C., D.C.L., 

LL.D., F.R.S., K.O.V.O. 
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(9) The Hon’ble Sir F. H. Stewart, Kt., M.A., OJ.B., Messrs. 
Gladstone Wyllie and Company, Calcutta, President, Bengal 
Chamber of Commerce. 

(10) Sir Dorabji Jamsetji Tata, Kt., J.P., Messrs. Tata, Sons and Com- 
pany, Bombay. 

Secretary. — Mr. R. D. Bell, I.C.S. 

Unfortunately Sir Horace Plunkett was unable to join the Commission, 
owing at first to ill-health and subsequently to other duties of high national 
importance. Dr. Hopkinson submitted his resigna£ion during the second season’s 
tour, having been debarred under medical advice from coming out to India in 
November 1917, though during the first year we received great assistance from 
the advice which his range of experience both as a manufacturer and as a 
scientist enabled him to furnish. In October 1917, Mr. G. H. W. Davies, 
I.O.S., was appointed Joint Secretary, as Mr. Bell, whose services had some 
months previously been transferred to the Indian Munitions Board,’ could not 
be spared for the forthcoming tour, though he continued to assist the Commis- 
sion by supplying information on various points and afterwards in the prepara- 
tion of the report. 

Uonsoon tour of It was arranged that the President should come to India some months before 
(ho Fnndent. Commission assembled, in order to acquaint himself with the existing 

industrial position. He arrived in India in May 1916 and proceeded to Simla; 
whence, after making preliminary investigations, he started on tour at the end of 
June and visited Bengal, Bihar and Orissa, Madras, Bangalore, Bombay, the 
Central Provinces and the United Provinces, returning to Simla towards the 
end of September. The scattered information available was marshalled in the 
form of a preliminary note by the President on the scope of the Commission’s 
enquiry, and placed before the Members at a meeting held in Calcutta in 
July 1916, when the methods of procedure to bo adopted in the formal collection 
of evidence were discussed and decided. This note is printed as Appendix A-2. 

tion of a At the end of September 1916 we assembled at Simla and prepared a list of 
Destions. q^iegtions covering, as far as possible, the scope of the Commission’s enquiry, in 
order to assist witnesses in focussing their attention on those parts of it of which 
they had special knowledge, or in which they were specially interested. This 
list, as subsequently revised, consisted of 113 questions under 10 main heads 
{vide Appendix A-3). 

Methods of Our enquiry included the personal inspection of industrial enterprises, the 

Miviity. examination of witnesses, and discussions with representatives of local com- 

mittees and institutions. W e had also the advantage of conferring with the 
Provincial Industrial Committees which existed in some provinces and 
with some of the Local Governments and Administrations. In all we re- 
corded the written statements of 472 witnesses, and 342 appeared before 
us for oral examination.* In deference to the wishes of witnesses or from 
other considerations, ’ it was considered advisable to treat as confidential some 
of the matter brought before us, and we have accordingly prepared one 
volume of confidential evidence, which will not be available to the general 
public. In view of the fact that the Commission was freely admitted to 
inspect industrial concerns, and that information, often of a confidential 


^The cvidoQce ie printed in six 

Volume !• Delhi« United Frorinoes and Bihar and Onsia. 
Volutne II. Bengal and Central Province!. 

Volome III. Madras and Bangalore* 

Volume IV. Bombay. 

Volume V. Punjabi As«ani| Burma and ConemU 
Volume VI. Conddential. 
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natuve, was placed at our disposal on these occasions, our inspection notes also 
will not be published. 

We met at Delhi on the 26th October 1916, with the exception of Mr. Low Tour of 1916-11 
who joined the Commission at Bankipore, and, after taking evidence in the 
Delhi Province, we visited the United Provinces, Bihar and Orissa, Bengal, the 
Central Provinces, Madras and JBangalore, Details of our itinerary with 
a list of institutions visited are given in Appendix A-4i. In January 1917, 
in consequence of the increased difficulties of obtaining from Europe stores for 
war and essential purposes, the necessity of stimulating the local manufacture 
of munitions became a matter of vital importance. Taking advantage of the 
experience already gained by the Commission, the Government of India 
summoned Sir Thomas Holland to Delhi at the end of the month and requested 
him to organise a new department for the purpose. This decision— although 
the resulting organisation was in its final form precipitated by the conditions 
developed- during the war — was welcomed by us as a practical aiiticipation of 
many of the conclusions which had been forced upon us by evidence that began 
to repeat itself most strikingly before we reached Madras. For the newly 
formed Indian Munitions Board, as the central authority controlling the 
purchase and manufacture of Government stores and munitions of war, became, 
in effect, an experiment on a large scale designed to test the value of many of 
our conclusions regarding not only the manufacturing capabilities of the country, 
but also regarding the kind of administrative machinery most suitable to carry 
out our proposals. The Munitions Board is thus our principal witness, and 
we have had the benefit of information regarding some of its activities. After 
the departure of Sir Thomas Holland from Madras, Sir Francis Stewart acted 
as President for the remainder of our visit to Southern India. On the 
conclusion of the tour Messrs. Low, Chatterton and Bell assembled at the office 
of the Munitions Board to summarise the results of the first year’s enquiries. 

When the Commission re-assembled on the 7th of November 1917, Sir o* 
q'homas Holland rejoined and presided over our enquiries in the Bombay 
Presidency. Pandit Madan Mohan Malaviya was unable to take part in our 
sessions at Bombay, but accompanied us for a portion of the ensuing Punjab 
tour. Mr. Chatterton was compelled to be absent during our tour in this 
province. The Commission afterwards visited Assam and Burma. Pandit 
Madan Mohan Malaviya, Sir Fazulblioy Ourrimbhoy and Sir D. J. Tata 
were unable to take part in the Assam tour, and the two former were also 
prevented from visiting Burma. As the President had to revert to his duties 
with the Munitions Board after the Bombay tour and was only able to join us 
for special discussions on one or two subsequent occasions. Sir II. N. Mookerjee 
was appointed to act as President of the Commission until its re-assembly at 
Simla for the preparation of the final report. 

During the tour the personnel of the Commission was strengthened by the 
inclusion of an officer with local knowledge in each province, nominated by the 
I^ocal Government to help in our enquiries, and co-opted by the Commission. 

"The following gentlemen, to whom our thanks for- their ready help are duo, 
assisted in our proceedings 

(1) Mr. G. A. Thomas, I.O.S., Secretary to Government, Bombay. 

(2) The Hon’ble Mr. H. J. Maynard, C.S.I., I.C.S., Financial Commis- 

sioner, Punjab. 

(8) The Hon’ble Lieutenant-Colonel P. K. T. Gurdon, C.8.I., LA., 
Commissioner, Assam Valley Districts, Assam. 

(4) The Hon’ble Mr. H. Thompson, O.S.I., T.C.S., Financial Commissioner, 

Burma. 
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In conducting our enquiries and eren more so in drafting our report, we 
found it impossible to treat at length all the yery numerous questions involved ; 
and we were compelled to dismiss somewhat briefly many subjects of importance, 
in order to avoid loading our report with a mass of detail which would have 
delayed its issue very seriously, while riot adding materially to its practical 
usefulness. 

Moreover, although much information of technical and industrial value 
will be found in the evidence of some of the expert witnesses, our report is not 
intended as an industrial survey of India, and we have, therefore, concen-'- 
trated our attention on the machineiy which* we propose should bo set up to 
effect industrial development generally, rather than on the particular industries 
to be improved. This machinery will, we believe, do what is needed for all 
industries, and it w'ould be useless for us to attempt to frame detailed 
recommendations for which technical enquiries by exports are required. 
We have carefully studied the position of certain important industries and 
the proposals which have been made for their improvement ; but wo have 
used the knowledge so obtained as a basis for our recommendations for 
the technical and administrative equipment which Government will require 
and for the financial facilities it sliould provide. In a few cases, however, when 
we deemed an industry of sufficient importance to deserve special treatment, 
we have had notes prepared in greater detail : these will be found as appendices. 
We have dealt at length with the important questions of the organisation of the 
scientific and administrative services, with technical education and industrial 
finance ; and have, we hope, worked out a solierne which will enable Govern- 
ment to keep in touch with, and assist, industries of all classes, whether domestic 
or organised. But the reader must not expect to find in this report the practical 
information which would enable a particular undertaking to be siai ted ; such, for 
instance, as would be furnished by an expert when reporting on the prospects 
of a proposed industry. Still less must he regard it as an industrial vade mecum 
to guide him by short cuts to fortune. Even had we attemjited to describe the 
general principles determining the success or failure of any particular industry, 
this w'ould still be of no use to the would-be industrialist, without knowledge of 
local details regarding the supplies of raw material, the markets for the finished 
article, and the cost of labour, information which it would be impossible to give 
in a report of this nature. We hope, however, that in the imperial and pro- 
vincial Departments of Industries, when in working order, will be found an 
organisation for collecting such information. 

We feel it necessary to refer to the considerable change in public opinion 
regarding industrial questions brought about by the war, a change which we 
also see reflected clearly in the policy of Government. Wo have explained 
in our report the deadening effect produced by Lord Morley’s dictum of 1910 
on the initial attempts made by Government for the improvement of industries \ 
but a change of sentiment was gradually coming about, and a considerable step 
in advance was marked by the appointment of our Commission, with liberty 'to 
discuss the question of the direct participation of Government in the industrial 
development of the country. Since then, the views of Government and of the 
public have been further modified under the stress of war necessities, which 
have led to a still more definite adoption of the policy of State participation in 
industrial development, and to the grant of Slate assistance to several industrial 
undertakings, of which the scope is not in every case limited by the possible 
duration of the present war. The working of the Indian Munitions Board has 
shown several examples of this policy, and we trust that care will be taken to- 
preserve such features of this organisation at are properly adaptable to peace 
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conditions. Wo desire here to refer to the extent to which the action taken by 
Government and private industrialists under conditions created by the war has 
assisted us, by furnishing actual examples of schemes which we had been con- 
templating ; though some of our copclusions have thus been forestalled, we have 
been enabled to present them with more certainty and completeness. Finally, 
we may claim that the public discussions called forth by the activities of our 
Commission and the evidence taken by it have also borne their part in this 
movement, and have led to proposals being put fdrward or action being taken by 
Local Governments for the improvement of technical education, the employ- 
ment of experts, the creation of official organisations, and assistance to indivi- 
dual industries, which clearly evidence tlie widespread desire for progress in the 
direction indicated in our report. 

It is our pleasant duty gratefully to acknowledge the generous assistance Acknowledge- 
and hospitality which we received from officials and non-officials throughout of 
the course of our work. We wish in particular to record our sense of the help ®*‘titanoe. 
which we received from representatives of the numerous industrial firms to 
whom we applied for advice and information. We derived much encouragement 
from their readiness to place at our disposal the results of their valuable 
experience. We desire also to express our thanks to the Local Governments and 
Administrations for their cordial co-operation in our enquiries. 

We have now only to place on record our appreciation of the services of 
Mr. B, D. Bell, I.O.S., our Secretary, and of Mr. G. H. W, Davies, I.C.S., who 
joined us as Joint Secretary in October 1917. The former rendered valuable 
assistance in working out the detailed lines on which we subsequently conducted 
our work ; and his service with the Indian Munitions Board gave him most 
useful experience which was freely placed at our disposal. Mr. Davies, 
who had previously acted as Secretary to the Bengal Provincial Industries 
Committee, lightened our labours materially by his willing help. 
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CHAPTEE I. 

RURAL INDIA, PAST AND PRESENT. 

« 

1. At a time when the west of Europe, the birthplace of the modern 
industrial system, was inhabited by uncivilised tribes, India was famous for g| miWfc • 
the wealth of her rulers and for the hi^h artistic skill of her craftsmen. And, its oaosss. 
even at a much later period, when merchant adventurers from the West made 

their first appearance in India, the industrial development of this country was, at 
any rate, not inferior to that of the more advanced European nations. In both, 
industries had for long been protected and controlled by somewhat similar 
systems, the gilds of. Europe fulfilling in this respect much the same functions 
as the Indian castes. Hut the widely different social and political conditions of 
the West had helped the middle class to establish itself on a foundation of com- 
mercial prosperity, and the struggles for political and religious liberty in which 
it had taken its share had endowed it with a si)irit of enquiry and enterprise, 
that was gradually and increasingly directed to the attainment of industrial 
efidoiency. It was to this middle class, that the so-called “ industrial revolu- 
tion ” of the eighteenlTi century was mostly due. This revolution was only 
the culmination of a long scries of attempts to utilise in the most profitable 
way the natural resources available. Eut oven at this time progress was by 
the slow methods of “ trial and error ”, and the knowledge of scientilic laws was 
in an elementary stage throughout the period when the most striking industrial 
advances were being made. 

2. The East India Company, whose agents first set foot in India at a 
time when the earliest beginnings of the great industrial movement were 
making their appearance in the west, was primarily a trading corporation, 
whose rftle w/is to exchange as far as possible the manufactured goods of 
England for the products of India. Whether these products were raw or 
manufactured was not a matter of vital importance to the success of its 
trading operations, which was not seriously affected by the exclusion at one 
time of Indian silk and cotton goods, brought about by the jealousy of British 
manufacturers. Attempts wore frequently made throughout the period of its 
domination, and even subsequently, to introduce into India various manufac- 
tures with State support and encouragement ; but in the absence of scientific 
knowledge, such experts as Vere then available were unable successfully to 
adapt the results of western experience to Indian conditions, and most of the 
enterprises ended in failure, perhaps the best-known instance being the iron 
works of southern India. These failures strengthened the erroneous idea that 
tropical countries, with their naturally fertile lands and trying climate, wero 
suited to the production of raw materials rather than to manufactures. The 
growing success of the textile industry did little at first to dispel this view, 
and, as the doctrine of laiaaez-faire established itself, gave further force to the 
theory that Government was ill-qualified to further industrial development by 
direct action, and that all such matters should be left to private enterprise. The 
efforts of the State were concentrated on the improvement of communications 
and* on facilitating the flow of trade, which continued, under the conditions 
above dewribed, to -consist mainly . of exports of Indian raw material and 
imports of foreign manufactured products. But tiie feeling which gradually 

1 
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arose among thoughtful men in India, that the existing conditions were unsatis- 
factory and were even inimical to national development, was well founded ; 
and, accentuated by the growing pressure of foreign competition, and latterly by 
the stress of a terrible war, has culminated in a universal demand for a 
complete industrial system on western lines. 

A more detailed account, however, of the economic position is necessary 
for a clear understanding of the complex factors which must be taken into 
account before framing a remedial policy. 

3. The coming of the railway and the steamship, the opening of the Suez 
Canal, and tlic extension of peace and security by the growth of the British 
power have brought about very groat changes. In earlier times every village 
not only grew most of its food, but either provided from its own resources or 
obtained from close at hand its few simple wants. Its cloth, and often the 
raw material for it, its .sugar, its dyes, its oil for food or ligliting, its household 
versels, and agricultural implements, were manufactured or produced either 
by the cultivator liiiiiself, or by the village craftsmen, who were members of 
the village community and M’^ore remunerated by a share of its produce. 
Money for the payment of the Governmoiit dues and for the purchase of metals 
or of luxuries was found hy the sale of surplus food-grains or of agricultural 
tind forest products required by neighbouring villages. These exchanges were 
•effected and fiuancoJ by the country traders, who wen; found mostly at the 
large villages or small towns that formed the centres of a scries of economic 
circles, the radius of each of which was measured hy the distance to which the 
few local imports and exports could be profitably carried. 

The above is a fair description of the country as a whole ; but there 
w'ere not wanting other and larger centres of trade, .situated on the few recog- 
nised routes of land transport, on navigable rivers, or on the sea-coast, 
where a market existed for the articles to which their rarity or costliness lent 
sufficient value to offset the expense of carriage from a distance. Tlmse were 
few, for communications were difficult and insecure. Precious mqtals, artistic 
manufactures, aud a few rare drugwS and dyes made up the bulk of this traffic, 
which was mainly directed to the iiorls from which trade with foreign 
countries was carried on, or to military and administrative centres, 'fhe courts 
of Indian rulers had always attracted to themselves the surplus grain of the 
countryside to feed the armies, officers, and dependents of the Chief. These, and 
the traders and artificers who supplied their needs, made up the population of 
an old Indian capital, fc’rom an industrial point of view, the most interesting 
section of this population was the class of artisans who were engaged in pro- 
ducing not only arms and leather accoutrements, but rich textile fabrics, carved 
stone, wood and ivory, wrought metal, jewellery, and other articles of luxury, 
often of exquisite workmanship and high artistic value. Even to-day, the 
famous centres for the production of Indian artwares are the old capital towns. 
The earnings and social position of such craftsmen were, in times gone by, out 
hf all proportion to those of the less skilled workers in the villages or small 
towns. 

4j. The ports were hardly less numerous, though far smaller than to-day; it 
will he clear from the account already given, that their trade was only in the 
rarer and more valuable articles and in commodities ^ch as spices, of which 
India possessed a complete or partial monopoly. It jyas further restricted in 
the case of the. western ports by the formidable harrier of the Ghats, with the 
result that all hut the most portable and valuable exports were drawn from the 
•comparatively small area between them and the sea. The foreign traders who 
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were settled at these ports, with a few agencies located along me various trade 
routes which supplied them, not only collected those articles, but took an 
increasing share in the finance and organisation of their production. 

We have now to see in what ways this state of affairs has been modified 
by outside influences. 


Effect of Exports. 

5. Turning in the first place to the rural areas, we find an increasing degree Economic 

of local specialisation in particular crops, especially in tho^e grown for export, changes in ntnl 
Cotton is now no longer planted in small patches in almost eveiy village where 
conditions are not absolutely prohibitive, but is concentrated in areas which arc 
specially adapted to its various types. The dry plains of central and western 
India are admirably suited to a short-stapled but prolific kind ; while the canal- 
fed zones of the Punjab, the United Provinces, and Sind are producing an 
increasing quantity of longer-stapled types, which are also grown in the reten- 
tive soil and inoister climate of Gujerat and in the well-irrigated areas in Madras. 

The peculiarly favourable climate of Bengal has tempted the ryots to extend 
their jute cultivation, often at the expense of their foodstuffs, while sugarcane 
is disappearing from tracts not specially suited for It . A visible sign of this 
movement may be seen in the abandoned stone cane mills lying near villages in 
the arid plains of Central India, which now prefer to keep their scanty stores of 
water for other crops and pay for their sugar by the sale of their cotton. The 
people have been led to make this change by the cheap railway and steamer 
transport and by the construction of road.s, wdiich, while facilitating the intro- 
duction of foreign imports, also render available to the farmer in his distant 
and land-locked viUago a large share of the price offered by far-off nations 
for articles which once merely supplied the needs of Indian rural life. Markets 
have sprung up on or near the railway, Avliere the foreign exporters or the 
larger Indian collecting firms have their agencies ; and the ryot is now not far 
behindhand in his knowdedge of the fluctuations in the world-prices of the 
principal crops which he grows. 

Improved means of communications have had another important effect in 
altering the nature of the famines to which so large a part of India is exposed, 
and in lessening their disastrous results. The development of irrigation and the 
improvement of agriculture enable tin; country in a normal year to grow, a 
much larger quantity of foodstuffs than liefore, and it is now possible, t thanks 
to the railways, to divert supplies from the export trade to the famine-stricken 
tracts. Famine now connotes not so much a scarcity or entire absence of food, 
as high prices and a lack of employment in the affected areas. The terrible cala- 
mities which from time to time depojiulated wide stretches of country need no 
longer be feared. The problem of relief has been scientifically studied, and a 
system worked out which can be put into operation as soon as the recognised 
signals of approaching distress are apparent. Failure of the rains must always 
mean privation and hardship, but no longer necessarily wholesale starvation 
and loss of life. 

It is clear that, if the basis of employment also he widened, crop failures 
Avill lose much of the severity of their effects, and the extension of industries, in 
as great a variety as circumstances will permit, will do more than anything to 
secure the economic stability of the labouring classes. 

6. The capital in the hands of country traders has proved insufl&cient to Scanatr of eaii 
finance the ordinary cqpvements of the crops, and the seasonal calls for accora- ■Wiciil- 
modation from the main financial centres are constantly increasing. Tliis lack 
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of arailahle capital is one cause of the high rates that the ryot has to pay for 
the ready money which he needs to buy seed and to meet the expenses of culti* 
ration. On the other hand, money is largely inrested in the purchase of landed 
property, the price of which has risen to very high figures in many parts of the 
country. Proprietors freely spend their savings from current income on the 
improvement of land in their own cultivation, but loans from private persons 
for this purpose are obtainable as a rule only on terms quite disproportionate 
to the value of the improvements. These are also almost invariably made 
on land in the investor’s own possession, not in that of his tenants. The 
magnificent irrigation systems of India, the drainage works of Bengal, and 
the relatively small amount that has been advanced by Government as 
improvement loans are almost the only instances where public funds have 
been definitely devoted to this end. The demand for capital for land 
improvement has hitherto perhaps been modest ; hut the stimulus afforded by 
the various provincial Agricultural and Industrial Departments, especially in 
Madras, has led to the introduction on a small, hut rapidly increasing, scale of 
modern appliances to replace labour, improve cultivation, or supply irrigation 
water. Towards the provision of working capital for cultivation, something 
has been done by the co-operative movement, initiated and fostered through- 
out by Governmont action, and far more may he hoped from it in the future. 
But the no less urgent necessity of relieving the ryot from the enormous load 
of debt, with which he has been burdened by the dearness of agricultural 
capital, the necessity of meeting periodic demands for rent, and his social habits, 
has hitherto been met only to a very small extent by co-operative organisation. 

7. It is impo8sil)le to pass from this brief sketch of the agricultural position 
without some allusion to the rise in tlio rate of wages and the growing scarcity 
of labour in most parts of the country. The rise in the cost of labour is 
due mainly to the increased demand, bni. in some places to the decline in the 
labouring population consequent on the ravages of plague during the past twenty 
years and on famine in the last decade of the nineteenth century, although 
we do not forget that the population as a whole increased by some twenty 
millions between 1901 and 1911. This period of distress was followed by a 
sequence of more favourable seasons combined with higher world-prices. This 
prosperity in its turn led to greater expenditure by Govornmeut, railway com- 
panies, and private enterprise, necessitating increased employment. Simul- 
taneously, the increase in world-prices, which became effective in India owing 
to the rapid extension of communications, brought the cultivator more money, 
and the consequent rise in the cost of living furnished an additional argument 
to the labourer in his claim for higher wages. This rise tells heavily on those 
sections of the population which are not benefited by the increased agricultural 
and industrial production, and has accentuated the tendency of the village 
artisan to migrate to the towns, where better pay is obtainable. 

8. The export trade from country districts generally suffers from the 
existence of an undue number of middlemen, who intercept a large share of the 
profits. The reasons for this are various. In the first place, it must be remem- 
bered that a grea^ number of Indian cultivators are indebted to a class of 
traders who not only lend money, but lend, purchase, and sell grain, and sell 
such articles as cloth, salt, and oil to small consumers. The position of a peasant 
farmer, with grain, seeds, or cotton to sell, and at the same time heavily indebted 
to his only possible purchaser, effectually prevents him from obtaining a fair 
market price for his crop. Even where the farmer is not burden®! by d.ebt, his 
business with the dealer is still very often on a per contra basis, his purchases 
and sales being alike reckoned in cash in the dealeris books, at a rate whidi 
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is not alwajs known to the customer at tfc® time. The farmer, owing partly lo 
poverty and partly to the extreme subdivision of land, is very often a producer 
on so small a scale that it is practically impossible for him to take his crop to 
the larger markets, where he can sell at current market rates to the agents of 
the bigger firms. This is especially the case in Bengal, Bihar and Orissa, and 
the United Provinces. Here most of the articles of export are purchased from 
local dealers by the exporting agencies. The larger markets are usually fre- 
quented by an unnecessary number of brokers and touts ; and there are almost 
always one or more intermediaries between the purchaser who moves the grain 
to the point of consumption or export, and the producer or other person who 
actually brings the crop into the market. The market rules and organisation do 
not usually provide means for preventing or punishing fraudulent trade methods ; 
while the multiplicity of the local weights and measures, and, in many cases, it 
must be added, the natural desire of the seller not to bo the only person 
defrauded, contribute still further to an undesirable state of affairs. Complaints 
are frequent, but all parties accept what appears to them the inevitable. But, 
where a better organisation has been established, the ryots thoroughly appreciate 
the benefit. A bettor market system, co-operative soiling, and education are the 
most promising remedies. 


Effect of Imports. 

9. Such arc some of the far-reaching effects on country life of the inoroased 0* 
floAV of exports from India. The greater number and variety of imports liave ^^^ ,. ^ 
also had their influence, though in a less marked degree. Vessels and implo- 
nionts of iron, brass, and copper are now commonly used in the villages, and their 
price is within the reach of almost all classes. Petty articles of domestic use 
or personal ornament, such as scissors, mirrors, bangles, and the thousand and 
one cheap and glittering trifles with which the rural huckster decks his stall, 
have poured in from abroad. Drugs and patent medicines of all kinds. Indian 
and foreign, command a ready sale. Sewing machines are found nearly every- 
where, and bicycles are in ever-increasing demand. 

The effect on small industries in India has been considerable, but has not 
always been in the same direction. The import of brass sheets, for example, has 
reduced the demand for. the services of the brass founder, but has greatly 
extended the business of the maker of brass hollow-ware. Cheaper iron 
obtainable in convenient sections has helped the cultivator to buy more and 
better carts, and has diminished the cost of many of bis indigenous implements. 

The position of the village artisans is changing. The tendency is for them to 
lose their status as village servants, j)aid by the dues of the village community, 
and to become more and more ordinary artisans, who compete fi'eely among 
themselves for custom; in some cases, notably that of the village leather 
worker, they are disappearing under the competition of organised industries. 

The influx of mill-made piece-goods, not only of foreign, but of Indian manu- 
facture, had before the war cheapened the price of cloth in comparison with 
-other commodities and had enormously extended its use by the poorer classes, 
but had, at the same time, prejudicially affected the communities of weavers 
scattered over the country in the towns and larger villages. In India a far 
■greater degree of resistance has been offered by the hand loom to the aggres- 
sions of the factory than in England. This is attributable to the great 
number of specialised types of cloth of which slow-moving Indian custom 
■decrees the use ; to the fact that the demand for many of these is on so small 
.a scale, while the types themselves are so special, as to render it difficult for the 
power loom to produce them at a profit ; to the faithfulness of the weavers as 
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a caste of their hereditary trade, a^d their unwillingness, especially in the- 
amallcr towns, to* take up factory work and to a less extent, to the money 
locked up, on a vicious system it is true, in the financing of the weaver by his- 
patron and incubus, the money-lending cloth merchant. 

10 The effect of the use of imported and factory-made articles on the- 
standard of comfort of the rural population has been, however, generally small. 
The poverty of the Indian peasant precludes molt novel forms of expenditure, 
while lack of education and the prescriptions of custom make him slow to 
accept any innovations in his food or clothing, or in the habits of his daily 
life. But the enormously extended use of cotton cloth, especially of the finer 
counts, of Moollen clothing, the introduction of kerosene oil, matches, collapsible 
umbrellas, and of better and cheaper cutlery and soap, have added appreciably 
to the comfort of the people. 

The increase of exports and imports has facilitated the provision of 
funds for communications. The existence of these communications has itself 
had an educative effect on the people, has gradually helped to render labour 
more fluid and incidentally more costly, and has added to the sense of political 
unity among the more educated classes. 

This rough sketch may serve to illustrate the effect of modern industrial 
and commercial development on the rurifi areas which furnish most of the raw 
material of Indian trade and industry and, so far, almost all the markets for 
the latter; and we may now turn to a study of some of the principal centres 
of industry where its progress is most readily discernible. 
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CHAPTER II. 

SOME INDUSTRIAL CENTRES AND DISTRICTS. 

11. The great dissimilarities of soil and climate and the diverse causes Diversity 
which have affected the development of the various parts of India ate responsible 
for wide and striking inequalities of economic conditions. The stony, aridjm^^^ 

Deccan uplands, where the i)recarious rainfall will scarcely allow the thrifty 
Maratha farmer to hope for a good harvest even in one year out of two, afford 
a marked contrast to the rich alluvial plains of Bengal, a land that has 
little to fear from the seasons but occasional floods. The calial zones of the 
Punjab, with their secure cro})s of wheat and oil seeds, are intermixed with the 
desert plains of the harh, that yield hardly more lhau a scanty pasturage for 
camels or cattle. Only a very few miles away from large and prosperous ports 
or busy mining districts are wide stretches of junele or sandy deserts. A mere 
general outline of the economic position in India would be of no value for the 
purposes of Ihis report, while to delineate the whole picture in detail would be 
impracticable The most convenient way of presenting the commercial and 
industrial conditions of the country, as a basis for our proj}osals, is by a 
description of selected areas or centres as specimens of economic development, 
in which the factors with which ue have to deal apjjear in varying circum- 
stances and degrees. Prominent among these are the great cities of Bombay 
and Calcutta ; up-country manufacturing towns lik(i Cawnporo ; distributing 
markets like Delhi ; the cotton and jute tracts, where machinery and markets 
have been gradually called into existence to deal with important commercial 
crops; the railway workshops ; and tlie coal and iron districts of Bengal and 
Bihar. These .are alike cliaractcrised, in a greater or less degree, by the 
presence of large tradei'^ and leaders of organised industry, accustomed to buy 
and soil or to manufacture on a wholesale scale and in close touch with the 
conditions of world markets and world industries ; of aggregations qf capital ; 
of groups of factories and bodies of semi-skilled or unskilled laboitrors, Avbo have 
migrated thither, temporarily or permanently, from distant places, leaving the 
homes and small farms Avhich they often still possess to the care of their 
families or relatives ; and of larger or smaller engineering works, which have 
sprung up to supjdy the needs of organised industries and require the services 
of skilled mechanical engineers and artisans. 

12. A characteristic feature of organised industry and commerce in all the The large agency 
chief Indian centres is the presence of the large agency firms, which, except 
the case of Bombay, are mainly European. In addition to participating in the 
export and import trade, they finance and manage industrial ventures all 
over the country and often have several branches in the large towns. The 
importance of these agency houses may be gauged from the fact that they 
control the majority of the cotton, jute and other mills, as well as of the tea 
gardens and the coal mines. This system originated and has still continued 
owing toThc ability of these houses to furnish financial help bo industries ; it 
also owes its existence to some extent to the difiiculty, in the case of companies 
under European control, of finding among the relatively small class of leading 
men of business available in India directors, especially managing directors, 
who will remain In the country long enough to guarantee the continuous 
supervision requisite for the successful conduct of such businesses. An agency 
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firm as a rule comprises several partners, some of whom are talung their tunr 
of duty in India, while the others attend to the firm’s affairs in London or 
elsewhere. There is no doubt but that the system is in many ways well adapted 
to present conditions in India, and has a far greater list of successes to ita 
credit than can be shown by ordinary company manaeement under individual 
managing directors. W e are much impressed by the strong evidence of the high 
financial prestige possessed by the better-class agency firms, and of the readiness- 
of the investing public to follow their lead, a position only reached, we 
recognise, by a policy, extending over many years, of efficient management, 
cautious finance and watchful attention to the interests of client enterprises. 
Nevertheless, they have not escaped criticism as being unduly conservative in 
their methods of business and as exhibiting undue reluctance to embark on 
new ventures. They have been charged with lack of enterprise and an unwil- 
lingness to follow up lines of development naturally proceeding from the 
expansion of operations in their own specialised industries. In other words, they 
have been inclined to develope commerce rather than industries, and have thus 
been at times less helpful than might have been the case, in clearing the way 
for continuous industrial progress. 

In recent years, however, a new spirit has arisen, evoked by the genius of 
a few men who have boldly faced the industrial needs of India and have not 
been deterred by the large scale on which it is necessary to start operations. 
They have instituted such thorough preliminary enquiries that they have been 
able to accept the conclusions reached W'ith confidence and, when these were 
favourable, to act upon them. The success which they have achieved as a 
result of the scientific methods adopted has encouraged others to similar 
efforts, and these have been further stimulated by the war, which Las clearly 
demonstrated the vital necessity for industrial development and has, tem- 
porarily at least, lessened foreign competition. 


Calcutta. 

13. The large centres are not numerous, and are of such importance to the 
surrounding districts and so decidedly differentiated from them as to warrant 
a more detailed and individual description. 

' Calcutta, in spite of the poatiou and consequent expense of the port, 120 
miles from the open sea and on a dangerous river, has immense natural advan- 
tages in its situation on the estuary of the mighty river system which traverses 
the fertile and populous plains of Bengal, and ij) the fact that it is the 
undisputed centre of the great jute, tea and coal industries. 

14. Jute was apparently first shipped from Bengal in 1796 by officers of 
the East India Company seeking an Indian substitute for hemp, but it was not 
until 40 years later that pure jute yarn was made and sold in Dundee. Subse- 
quent exports of the raw material grew rapidly, especially during the Crimean 
and the American Civil wars, when supplies of Bussian flax and hemp and of 
American cotton respectively were cut off from the European markets, until 
in 1908-09 they totalled 893,955 tons ; thereafter they have shown some 
tendency to decrease. In Bengal the hand-loom industry assumed consi- 
derable proportions in the first half of the 19th century, and, as late as 1850, 
the value of the manufactures exported exceeded that of the raw jute ; but it 
was not until 1855 that the first madiine-spinning mill was erected at Bishra 
irear Serampore, followed after four years by the first power-loom factory 
at Barnagore just outside Calcutta. In 1881, 6,000 power looms were at work 
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i» Bengal; in 1891, 8,000; in 3901; 16,000 ; and in 1911, 83,000 in 69 milla, 
wKile the^test figures available (1916-17) show 71 mills running with 39,404 
looms an(f^ employing 260,199 persons. The paid-up capital of these concerns, 
including debentures but excluding reserves, amounts to 13J cvores of rupees and 
million pounds sterling ; and the mills now manufacture over 1,000,000 tons 
of the raw material annually. Jute manufactiires exported in 1913-14* reached 
a total value of 28| crores of rupees for all India, while in the same year 
exports of raw and manufactured jute together were valued at 69 crores, or 
almost 26 per cent, of the total exports of Indian merchandise. Including 
India’s internal consumption of jute manufactures, the annual average value of 
the jute trade to Bengal has been computed at 60 crores of rupees, or 
£40,000,000 sterling at the pre-war rate of exchange. The association of the 
Calcutta jute industry with the east coast of Scotland has throughout remained 
intimate. The majority of the European staffs are of Dundee extraction, and 
most of the experts in the managing firms are Scottish. A few jute mills are 
driven by electric power generated from coal, and the plant is usually of an 
up-to-date type and maintained at a level of efficiency which is relatively high 
for India. The average jute mill is generally, it must be remembered, on a 
larger scale than the average cotton mill. 

• 

16. The mills draw their labour mainly from Bihar and Orissa, the United lAbonr in ih® 
Provinces, the northern districts of Madras, and Bengal. The Bengali is 
taking a smaller and smaller share in the openings for manual labour created 
by the mills. Some interesting proofs of tliis tendency are cited in a note 
placed before us in Calcutta, from which we take the following particulars. In 
a Government report on labour in Bengal (1906), it is stated that 20 years 
earlier all the hands in jute mills were Bengalis, but that at the date of the 
report two-thirds of them were immigrants. At the present time about 90 per 
cent, of the labour is imported. A census was taken in 1902 by the managing 
agents of four mills in Garulia, Bhadreswar and Titaghur. Another census 
was taken by the same managing agents in the same areas in 1916, the mills 
having meantime increased to seven. The result showed 28 per cent, of 
Bengali workers in 1902, and 10 per cent, only in 1916. The shortage had 
been supplied from the Northern Cirears. It is significant that there were 
360,000 more immigrants in 1911 than in 1901 in Calcutta, the 24-Pargana8 , 

Howrah and Hooghly. In the 24-Parganas in particular, the number of 
immigrants had increased by 176,000, or nearly 80 per cent. 

The mill workers are in almost all cases recruited by and employed under 
a class of men known as aardars, usually themselves of similar origin to the 
labour they supply. Some mill-owners complained to us of this system,* which 
is an obstacle to progressive management, and does not conduce to industrial 
peace ; but they professed their inability to alter matter’s. The labourers live 
as a rule in what are known as hiistia, collections of huts in the neighbourhood 
of the mills, which are neither owned nor leased as a rule by the mill manage- 
ment, but are often the property of the aardara. This last is an eminently 
undesirable practice. In these huatia the workers are poorly housed among 
surroundings usually insanitary and unpleasant, though praiseworthy efforts 
to improve matters have been and are being made on an increasingly large 
scale by mill-owners, who have erected dwellings on or near the. mill premises 
for a proportion of their labourers. The latter afe ready enough to avail 
themselves of .the accommodation provided. The position of mill labour in 
general and tiie housing question in particular, form the subject of Chapter 

• Ws baT« tekeit thr ktolt figorea arailable, emept in cages where obrioasly the figures are leiioasly affected 
hy war oomditidni ; s^., Mporfes and impwts, and in some eases railway traiaq^rt. 
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XVI. Specimen wages of 3 ute*mill opefafciyes in June 1918 are exhibited in 
the statement below. The figures are in rupees per mensem ^ 

Carders. Rovere. Spinners. Sbifters. Wraders. 

9 12 14 } 11 18 

Reamers. Weavers. Mistries, Coolies. 

22 27 80 -13 

Wages are paid weekly, one week in arrears. 

Mill-owners complain of the unwillingness of their labourers to respond to the 
stimulus of higher wages ; the latter do not as a rule increase their output 
when engaged on piece-work, but merely work fewer days in, the week. The 
reasons for this were investigated in some detail by us. We have little doubt 
but that the long hours passed in the uncongenial, if not unhealthy, surround- 
ings of a factory, from which the labourer returns at night to a dirty, crowded 
and insanitary hovel, where his only relaxations are found in the liquor shop 
and the bazaar, are most unattractive to a man accustomed 'to rural life, and it 
is only the congestion existing in ” his native district and the desire to earn 
higher wages for a time, that lead him to submit to such conditions. The mill 
workers of Bombay and Calcutta do not for the most part remain permanently 
at the mills, but return after a longer or shorter period to their native villages^ 
though they eventually drift back in many cases to the mills. This practice 
affords a much needed change from the conditions under which the labour force 
lives and works, conditions which can never create a skilled and steady class of 
operatives. The labourers are, moreover, almost entirely uneducated ; the 
facilities for the education of their children in the villages from which they 
come are, it is believed, quite inadequate ; whilst in the neighbourhood of the 
mills, for children who are taking their share in mill labour, they exist only in 
the few cases where they have been provided by enlightened employers. 
More will be said in a later chapter regarding the problem of the education 
of juvenile factory workers ; it is sufficient here to point out that, without 
education, a standard of comfort that will respond to the stimulus of decent 
housing and lead to a desire for increased earnings is not likely to be attained. 

16. It is a noteworthy fact that Bengali, or indeed Indian, capitalists have 
taken very little part, otherwise than as mere investors, in the starting, and 
none at all in the management of jute mills. The step from trading in and 
financing cotton to its actual manufacture was readily taken, with the help of 
English textile experts, in Bombay, where the weaving of the local staple by 
hand was a prominent industry before the import of mill-made goods. 
Similarly in Bengal the weaving of jute fabrics was an important industry in 
the first half of the last century and, until very recently, the initial collection 
and finance of j ute were mainly in Bengali hands ; but in Calcutta the Bengali 
merchant, who Jhad settled there to take his share in general trade, was 
apparently unable to pass on from that stage to manufacture and, even in his 
commercial business up country, he is yielding ground to the more enter- 
prising Marwari trader from Eajputana. 

There is another reason which may perhaps have contributed to this failure 
on the part of the Bengali to take advantage of his position. British capital 
and expert skill have been fr^ly poured into the Calcutta jute industry 
owing to the advantages of its location, while, for almost 40 years past, the 
industry in the United Kingdom has stood still, in point at least of the 
quantity of jute consumed. 

17. The existence of jute mills, of tea and jute cultivation in Assam and 
Bengal, of busy river tr£^o and a great port, and the neighbourhood, in more 
recent years, of coal mines, have led to the establishment of engineering firms, 
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some of oonaderable size, in or near Calcutta, the number of which in 1916 was 
stated to be 27, with 12,000 employes. 

There are also in and round Calcutta various miscellaneous factories, the 
most important being the flour and paper mills, the labour supply of which 
is recruited and organised on the same basis as that of the jute mills. A 
noteworthy feature of Calcutta industrial life, which has become much more 
prominent in recent years, is the number of small organised industries recently 
taken up by Indians, such as tanning, pottery and pencil making ; also the 
many small power factories for oil milling and rice husking owned by them. 
The rapid increase in the number of these latter leads to the belief that they earn 
a profit, though the condition of their plant usually leaves a good deal to be 
desired in point of efficiency. 


18. The sea trade of Calcutta in normal times is carried by certain Sea-tane aai 
r^ular lines, and by a number of tramp steamers and a few sailing ships. The hdand trada. 
number of vessels entered and cleared from the port of Calcutta in the year 
1913-14 was 999, of 3,077,199 tons burden. The figures for imports and exports 
of private merchandise in the same year were (in thousands of rupees) : — 


Chief heads. Value. 

Cotton manufactures ....... 28,87,14 

Twist and yam ........ 95,44 

Metals and ores ........ 9,66,17 

S, Sugar .......... 6,46,73 

Machinery and mill work ...... 3,20,64 

Oils 2,05,66 

Hardware ......... 1,42,31 

Total under all heads ....... 74,49,52 


Chief heads. ^ Value. 

Jute manufactures ....... 28,20,24 

. Jute, raw ......... 28,08,44 

•| Tea 10,65,76 

^ Hides and shins ........ 8,47,59 

^ Grain, pulse and flour ....... 6,85,60 

Seeds ...... ... 8,69,07 

Total under all heads ..... . . 98,60,27 


A vast amount of traffic passes down the Hooghly by river steamer and 
country boat : the two principal river steamship companies own 204 steamers 
and 313 flats. The total merchandise thus brought into Calcutta in 1913-14 
was 1,126,000 tons, the leading lines of goods being raw jute 334,000 tons, 
gunnies 188,000 tons, and rice and paddy 198,000 tons. The Eastern Bengal 
and the Assam Bengal Railways share with the river craft the trade of the 
fertile and densely populated jute and rice districts of northern and eastern 
Bengal. The Bengal-Nagpur Railway traffic consists mostly of coal and 
of seeds and food-grains from Orissa and the Central Provinces. The East 
Indian Railway, which is the largest system of the three that terminate in 
Calcutta, imports food-grains and seeds from northern India and south Bihar, 
and handles the bulk of the 'Coal traffic. The total volume of the rail-borne 
trade of Calcutta in 1918-14 reached 10,389,000 tons, of which imports amounted 
to 8,606,000 and exports to 1,784,000 tons. 

A large share of this trade is in the hands of a class of Indian, mainly 
Marwari, merchants, who as a rule have not hitherto directly bandit oversea 
imports (except piece-goods, cheap iron and galvanised sheeting) or exports, 
but have carried on their trade in import and export goods through European 
houses. These latter export country produce and manufactures, the greater 
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proportion of which is, however, in the case of thelai^est firms, purchased by 
their own agents up country, and import piece-goods, metals, machinery, sugar* 
etc. The export trade here, as in other large Indian ports, is financed by the 
exchange banks, who purchase the bills which exporters draw on consignees or 
their bankers or agents in other countries, and to a certain extent by large 
importers direct. 


Bombay- 

I and 19. The city of Bombay owes its origin to its geographical position and 

uniiieaiions. to its magnificent harbour, which gradually became a collecting centre for othet 
ports on the west coast and for the relative^ small strip of land between the 
Ghats and the sea. During the closing years of the Maratha power, the 
contrast afforded by the peace and security of Bombay with the disturbed 
Deccan was responsible for a great addition to the wealth and population of the 
city. The introduction of a more settled rule in the country above the Ghats 
was almost immediately followed by the making of a road over the Bhor Ghat 
to Poona. Prom that time progress in communications between., Bombay and 
the country to the north and east has been continuous ; and it is now connected 
with Gujerat and northern India by the Bombay, Baroda and Central India 
Bailway, and with the Deccan, Central India, the Gangetic plain, Calcutta and 
Madras by the Great Indian Peninsula Railway. Bombay thus receives a 
large quantity of country products of all kinds, of which by far the most 
important is cotton ; it lacks the advantages which Calcutta possesses in its 
proximity to the coal fields and in the river system of Bengal, though its 
harbour opens directly on the sea and affords greater possibilities of improve- 
ment, of which full advantage is being taken. The traflBc in and out of 
Bombay over the railways in 1913-14 was (in thousands of tons) : — 

Inward ........ 8,230 

Outward ....... 1,64-2 


BOttWB 
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Amongst the principal items were (in thousands of tons) : — 


Import*. 


Exports. 


Raw cotton . 
Oil seeds 
Wheat and flour 


520 j Cotton manufactures 
904 j Metals and machinery 
824 I Sugar . 


98 

229 

155 


20. The principal industry of Bombay is the spinning and weaving of 
cotton, of which, however, it possesses by no means the monopoly which 
Calcutta can claim in the case of jute manufacture. An account of the origin 
of the Bombay cotton industry will be found in Chapter VII. In the year 
1916 there were 266 mills in India, containing 6,839,877 spindles and 110,268 
looms and employing an average number of 274,361 hands daily ; of these 
Bombay itself possessed 86 mills, 2,984,576 spindles and 63,206 looms, and 
the persons employed numbered 118,303. Cotton spinning and weaving, 
though India’s share in the industry is mainly confined to the lower counts, 
require finer manipulation than the process of jute manufacture, and demand 
more skill on the part of the operatives. Though the first Indian cotton mill 
was opened in Calcutta and other attempts have been made since to establish 
a cotton industry there, these, with few exceptions, have been far from success- 
ful. Calcutta is no doubt less favourably situated in respect of the cotton tracts 
generally than Bombay, although much of the cotton consumed by the latter 
reaches it from places as distant as those from which Calcutta draws its 
supplies, while Bombay is at a disadvantage in respect of fad* a defidency 
now to some extent supplemented by water power. 



18 


21. The Bombay mill operative, whether owing to his training or not, is Labour in Um 
more skilful and intelligent than the Bihari immigrant into Calcijitta, though mllli. 
probably no better educated, while he is more tolerant of uncomfortable 
surroundings than the Bengali labourers, who possess a relatively high degree 
of intelligence. The wages of mill labour are higher in Bombay than in 
Calcutta and have been raised appreciably since 1914 Sample rates, including 
a war bonus, for Bombay in the year 1918 were (in rupees and annas per 
mensem) : — 

Bb. Ae. 


Drawer (cardroom) . . . . . .2-3 6 

Beeler ........ 17 4 

Warper ........ 40 8 

Bover ........ 24 1 

Doffer (cardroom) ...... 12 10 

Weaver . . . . . . . . 46 16 


Although wages are higher in Bombay, local conditions, so far as they afEect 
the housing of labour, are more difficult in the island of Bombay than round 
Calcutta. The Calcutta mills are spread out over a long stretch of land on both 
banks of the river, and the labourers live, as we have seen, in bustis, or collec- 
tions of single -storeyed huts. Owing to the lack of space in Bombay, the mill 
hands live in chawls, buildings several storeys high divided into a number of 
single-room units, which are too often overcrowded. This congestion has 
intensified the efifeots of plague, an ever-recurring factor in the problem of the 
industrial labour supply. 

The labourers consist mostly of Marathas from the Deccan and Konkan, 
a small section of Koukani Mahomedans and Julhais (the Mahomedan 
weaver caste), with a few men from Central India. The first two classes are 
usually cultivators of holdings too small to afford them a subsistence, and 
heavily indebted to the village money-lender. This habit of indebtedness 
adheres to them in Bombay, where they, in common with other mill hands, are 
usually deeply in the books of petty money-lenders. The few mill hands from 
Central India and the Julhais are far more careful with their money and work 
harder. The former indeed dfe rarely in debt and occasionally even lend to 
their weaker brethren. There is more specialisation in different departments of 
the mill by workers of particular castes or origin than in Calcutta. The mill 
hands are recruited by and employed through a class of men known as jobbers, 
and are paid monthly, one month in arrears. 

These remarks do not apply to the handling of goods for export and 
import, and the work at the docks, which require labourers of a different type. 

22. Among the main industries of Bombay, other than the cotton mills, ofiier 
are the engineering shops, which have sprung up here for the same reasons as 
at Calcutta, though they are less extensive and numerous. The more important 
concerns numbered 12 in the year 1916, the largest of which employed over 
800 hands. There were in addition two alk mills, four flour mills, and a 
considerable group of tanneries producing half-tanned leather, with one large 
tannery and leather factory employing about 600 hands. 

The disadvantage under which Bombay for so long laboured, owing to its 
distance from the coal fields, has recently been largely reduced by the facilities 
which the proximity of the Westem Ghats affords for the generation of hydro- 
electric power. This has been utilised by the enterprise of a great Bombay 
firm, whose hydro-electric works at Ix>navla produce 42,000 horse power 
and deliver it at a charge of *6 annas per unit, where motors are supplied by 
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title mills, and *66 annas, where they are found by the hydro-electric com*^ 
pany. Other schemes on an eren torger scale are under construction and in 
contemplation. 



28, The sea trade of Bombay, in addition to ordinary country produce^ 
consists mainly of the export of raw cotton and of locally manufactured yarn 
and piece-goods, and the import of foreign piece-goods and yarn, sugar, metals* 
machinery and miscellaneous articles. The figures of imports into and exports 
from Bombay by sea in 1918-14 under the leading heads for trade were as 
under (in thousands of rupees) ; — 


Chief heeds. 

Value. 

Cotton manufactures 

16,61,50 

Cotton twist and yarn 

1,49,68 

Silk manufactures and yam 

2,26,05 

Wool manufactures and yarn . 

1,62,89 

Metals and ores .... 

7,16,69 

Machinery and mill work 

.' . . . 8,08,88 

Hardware ..... 

1,32,02 

Sugar 

8,88,78 

Oils 

1,84,85 

Total under all heads . 

94,18,99 


Value. 

29,70,81 
12,54,98 
9,21,00 
1,17,90 
1 , 10,21 
74,46,89 

The railway connection with the docks was until recently very incon- 
venient, necessitating a double handling of goods ; and the transport of cotton 
by carts to the Cotton Green at Golaba and back again to the mills or docks 
adds to the cost and congests the streets. Matters will be much improved 
when the new scheme for direct connection between the railways and docks, 
involving the construction of extensive storage accommodation and the 
transfer of the Cotton Green to the neighbourhood of the docks, has been 
completed. 

The principal shipping lines are much the same as those of Calcutta ; in 
addition, there are the pilgrim traflSc to the Hedjaz and trade to the Persian 
Gulf, in which Indian firms share largely. The coasting trade with Karachi, 
Kathiawar, the Malabar coast and Goa is of some importance. Indian-built 
sailing craft participate in this and also visit the Persian Gulf and the coasts 
of Arabia and East Africa. In the year 1918-14 the number of ships entered 
and cleared from the port of Bombay was 1,536, with a tonnage of 3,837,111. 


Chief heade. 
Cotton, raw . 
g Seeds . - . . 

^ Cotton twist and yarn 

^ Cotton manufactures 

Metals and ores 
Total under all heads 


Ihuetaksnby 24. The trade of Bombay is shared by Europeans, Parsees, Bhatias^^ 
hdtan* in Khojas and Banias. It is financed by banking agencies similar to those in. 

hmliair trade. Oaloutta, branches of the same banks being, with few exceptions, found in 
both cities. The mills obtain a certain proportion of their finance in the form 
of deposits from the public. Bombay as a financial centre has been and is still 
prone to speculation, and the movements of the cotton market and of stocks and 
shares are always active and sometimes violent. There are, as in Calcutta, a 
number of firms and individuals doing exceedingly remunerative business as 
brokers in articles of merchandise, insurance, freight and exchange, as well as- 
in stocks a^d shares. 



The most noteworthy difference between 4ihe two cities is the l&rge share 
taken by Indian merehants in the trade and industry of Bombay, a subject 
which is treated in greater detail in Chapter YIl. Indians predominate in the 
share market, as mill-owners, and as importers of and dealers in country 
produce and cotton brought into Bombay from the rest of India. The foreign 
onport and import trade is, however, still mainly in European hands, though a 
certain number of ships are owned by Indian firms, and Indians are also active 
in the freight market. The Indian element in banking is much stronger in 
Bombay than elsewhere ; there are several banks with Indian directors ; 
and they are also found on the Board of the Presidency Bank. 


The Bengal Coal Field. 

26. The coal fields of Bengal and Bihar include all the principal coal 
mines of India, the remainder being situated in Assam, the Central Provinces, 
the Hyderabad and Rewah States, the Punjab, Baluchistan and the State of 
Bikaner. The raisings in the Raniganj, Jharia and Giridih coal areas, which 
may conveniently be described as the Bengal coal field, were in the calendar 
year 1917, 16,563,990 tons, out of a total output for the whole of India of 
18,121,918 tons. The movements from the Bengal coal field were in 1914i, 
when trade and industry were still flowing in their ordinary channels, to 
Calcutta 5,353,844 tons, to Bombay 635,806 tons, and to the United Provinces 
1,253,068 tons. The importance of this area to the industries of India is clear 
from the above figures. 

The proportion of the total output of coal consumed by railways has 
remained almost unchanged for a number of years past and, since 1907, has not 
been higher than 33 or lower than 28 per cen^ A more accurate census of coal 
consumption than in previous years was attempted in 1916. Though these 
t^gures were largely affected by the war, it is of interest to notice tliat 33*6 per 
cent, of the output was taken for railways, 16 7 for bunkers, 5’6 for jute aaid 
6'6 for cotton mills, 5*1 for iron and brass foundries and engineering work- 
shops, and 3-6 for inland steamors. Other heads are comparatively small, but 
no less than 12'6 per cent, was consumed at the collieries or wasted, and a 
similar quantity was taken up for use in small industries or for domestic 
consumption, almost entirely the former. 

The Bengal coal field in 1917 was worked by 163 joint-stock com- 
panies, of which the paid-up capitalisation in shares and debentures was Rs. 672 
lakhs. There were in addition many mines owned privately by syndicates and 
individuals. 

26. Coal was first mined in Raniganj for other than local requirements Uetbods «f 
in 1854 when the East Indian Railway entered the Bengal coal field. The worktog. 
industry is at the present time by no means entirely in the hands of Europeans, 
though they are responsible for the working of most of the largest and best 
developed mines. The majority of Indian enterprises consist of small pits or 
inclines ; where they possess pumps or winding gear, these are usually worked 
by small engines with vertical boilers. Such concerns are readily closed 
down if prices fall too low, and are as readily started again when the 
market improves. The technical development, however, which has been 
attained by the better-class mines, i's a striking feature of the Bengal coal field 
and one of its main points of interest to slfudents of the organised industries of 
India. A number of mines are now electrically operated, and two groups at least 
axe provided with central electric generating stetiona, while considerable further 
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developments in this direction are oontemplated. Sandpaoking to prevent ' 
guhsidenoe is now praotised in some collieries. Mechanical screening is largely 
in use ; aerial ropeways are working in several places ; and the diffloolties 
caused by the locking up of coal under the numerous railway sidings that 
traverse the various fields wiU, it is hoped, be solved satisfactorily before long. 
Ooke is produced in all parts of the area, especially the so-called soft coke, 
about 600,000 tons of which are made per annum, as a rule by the smaller 
proprietors, by burning low-grade coal in heaps in the open air. Coke is alsc 
largely made by the wasteful process of burning in open-top rectangular kilns. 
The first by-product coke ovens were started at Qiridih. There are now several 
other such installations on the field, producing coal tar and sulphate of 
ammonia, the latter with the help of imported sulphur. There are in addition 
a quantity of non-by-product patent ovens. It may be noted in passing that a 
coke, which will readily ignite and can be used in fhe Indian domestic 
fireplace, is urgently needed, and might, if a suitable cheap type of fireplace 
be also introduced, lead to a sensible decrease in the amount of cattle dung used 
as fuel, at any rate in the districts surrounding the coal fields. 

The coal royalty owners are the local zemindars who under the Permanent 
Settlement are the owners of mineral rights. They are at present a class of 
mere rent chargers who take little interest in the working of their property, 
although great waste occurs, especially in the mines managed by the smaller 
interests. 

The so-called first-class coal of the Bengal field rarely contains less than 
about 12 per cent, of ash, but it gtjnerally forms a strong ooke suitable for blast 
furnace v'ork, and any serious development of the metallurgical industries in this 
region will probably result, and that before long, in a relatively heavy attack 
on the visible resources. The question of encouraging and even compelling 
economy in mining and coking will soon he forced on the attention of the 
authorities. 

27. The labour on the mines is partly drawn from neighbouring villages, 
partly from the more distant areas of Chota Nagpur. Tlie average daily number 
of labourers employed in the Bengal coal field in 1916 was 135,093 ; the average 
daily wage per head was 7*6 annas ; and the annual raisings per head of labour 
employed below ground were 169*4 tons.* The supply of labour is at present 
insufl&cient and intermittent ; and is liable to be seriously affected by a good 
harvest or by an outbreak of epidemic disease, to some forms of which the coal 
fields have in the past been liable. Only a small proportion of the workers 
except in the case of one or two old-established concerns, reside permanently 
at the mines. The rest are usually small cultivators or agricultural labourers, 
who return to their villages for the cultivation and harvesting of their oropsr 
But a nev* generation of workers is growing up, which can be induced to 
settle down as resident labour near the mines, especially if suitable accommoda* 
tion be provided. Though constant efforts are being made to arrive at the ideal 
workman’s dwelling, finality is far from 'having been reached, and changes of 
type are still frequent. The worker himself undoubtedly prefers separate huts, 
if possible with a small plot of garden ground. The objection to this is, of 
course, the expense involved, and the only area in which we saw separate huts 
provided on a large scale for organised labour wew the Mysore gold field. 

28. The Bengal Iron and Steel Company at £ulti and the Tata Iron and 
Steel Company at Sakchi are most, important industrial enterprises in close 
connection with the Bengal coal field. 


*9or all India. 
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The wefka of the Bengal Iron and Steel Company, unlike the Tata 
Company’s works, hare grown up gradually. They were originally started in 
1875, but hod a somewhat chequered history, and did not come into the hands 
of the present Company till about 1889. The poor quality of iron ore 
preriously used was largely responsible for the failure of the Company to make 
steel at a profit in 1905 and onwards, but the managing agents, after nearly 20 
years* unremitting labour, have now put the concern on a paying basis, 
a result to which the discovery of a body of better-grade ore greatly 
contributed. 

The works have been extended and remodelled. They contain four blast 
furnaces, each witli a possible output of 80 tons of pig a day. About half 
the coke required is made by the Company and the 1)alance is purchased 
locally. 

The si.eam is generated in boilers fiffed by the waste gases from-ihe furnaces. 
The output of pig iron, under normal conditions, is about 10,000 tons a nmnth. 
Since November 1917, one furnace has been turning out from 1,200 to 1,500 
tons a month of ferro-manganese, whieh is exported to Europe and America for 
war purposes. The works contain a large foundry making pipes up to 1 2 
inches in diameter, bonds, columns, fencing sockets, pot sleepers and chairs, and 
are capable of producing castings up to 20 tons in weight. '■ The Company 
employs about 10,000 men. 


29. The Tata Iron and Steel Company was formed in 1907 and commenced The Tata Iron 
active operations about five years later. It owns iron mines at Gurumasini and 
elsewhere in India ; limestone quarries at Panposh in the Gangpur State and 
at Khansbahal ; magnesite deposits in the Mysore State ; and nine largo coal 
mines, four of which are located on the Jharia field and are now producing 
55,000 tons a month. The smelting plant consists of two Inrgo blast furnaces 
making approximately 360 tons of iron per day each, and throe more furnaces 
are in process of construction. Coke is at present supplied to those furnaces by 
180 non-recovery Coppee coke ovens, with a capacity of 7^ tons each. The new 
plant under construction consists of 200 13-ton by-product recovery ovens, and 
a benzol recovery plant for the coke oven gases. The steel-making plant 
consists of four basic open-hearth furnaces of 60 tons capacity, two furnaces 
of 76 tons capacity and a seventh furnace in process of construction, while 
further extensions are now under way consisting of two 25-ton Bessemer con- 
verters, three electric furnaces, two 200-ton tilting furnaces and a mixer of 
1,800 tons capacity to receive the molten metal from the blast furnaces. 


The present steel capacity is nearly 17,000 tons per month. The rolling mills 
produce about 120,000 tons of rails and smaller sections yearly. The Govern- 
ment of India i^eed, before the works were started, to take 20,000 tons of 
steel rails a year for ten years from the Company, provided they could be pro- 
duced of suitable quality and at a suitable price ; but, on account of the heavy 
demands in the eastern theatres of war, much larger quantities have been taken. 
The Company is now preparing to build a 96-inoh plate mill. Arrangements 
for further extensions have also been made with a view to producing sheet steel 
plates and strips for the manufacture of tubes. The total developments now 
under contemplation will involve an expenditure of no less than 12^ crores of 
ru^s. 


About 13,000 meu are now employed by the Company and 10,000 men by 
contractors engaged in extensions. The mines and quarries give employment to 
approximately 16,000 more. A town of 50,000 inhabitants has sprung up at 
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Salcclii, the population of which, it is expected, will be over 100,000 by the time 
the extensions are completed. Suitable residences for all classes of employds 
have been erected, including cooly lines for about 1,000 of the low^est^paid 
workmen. Two institutes, a primary school, an elemmtary technical school 
au,d a large hospital have also been provided by the Company, and a school 
for girls is now under consideration. 

30, In addition to the above, engineering works whicb cater for the public 
or for groups of mines are springing up, like those at Kumardhubi near 
Barakar, where also fire-bricks, silica and magnesite liricks are now being 
manufactured for the iron and steel furnaces. Another important industry in 
this district is the large poliery at Baniganj, where pipes, fire-bricks, etc., as 
well as certain kinds of pottery are produced. 


The Deccan Cotton Tract. 

31. The tlivco most important crops requiring industrial treatment before 
transport, arc cotton, jute and tea. 

There are several parts of India where cotton is grown on a considerable 
scale, but the largest continuous area is that covering the northern Deccan, 
Berar, and the western districts of the Central Provinces and of Central India, 
whore there are between six and seven million acres under cotton, nearly 700 
gins and presses, and 35 spinning and weaving mills. The bulk of this cotton 
is exported to Bombay and Ahraedahad. When the railway began to serve 
these districts, at a time coinciding roughly with the cotton boom caused by 
the American War, most of the pioneer firms were European. Comparatively 
few, however, of the gins and presses are now in European hands, most of those 
so owned being the property of certain large export firms. The rest belong to 
Indian firms dealing in cotton, wnth their headquarters in Bombay or Ahmed- 
abad, or to Marwari and other Indian traders carrying on business locally ; 
only a small part of the capital has boon found, and an even smaller share in 
the management has been taken by local capitalists or business men. The 
labour in these gins and presses is seasonal and unskilled ; but demand for it 
has appreciably raised the price of other local labour, and the need for field hands 
in the cotton- picking season tends to maintain it at a high level. Bitters and 
engineers are fairly numerous ; the former have usually been trained in railway 
workshops or mills, and are, hero as elsewhere, ready to seek their living in any 
part of India, wherever may be their original home ; the latter are either passed 
pupils of technical institutions, such as the Victoria Jubilee Technical Institute, 
Bombay, or have learned thoir work in local concerns. Mills are not numer- 
ous ; they are owned in some cases by local, in others by Bombay capitalists, 
and are operated by more or less permanently resident labour. The crop is 
financed partly by branches of banks with their headquarters in Bombay, 
especially the Presidency Bank, and partly by Indian 'financiers and dealers 
who belong mostly to Bombay or other parts of India. The inhabitants of 
these districts generally show a higher degree of enterprise than the people of 
the adjoining non-eotton areas to the east. 

Tlie above description will also apply fairly well to the cotton areas of the 
United Provinces, Gujerai., the Punjab and Madras ; except that in Madras the 
gins and presses are to a somewhat larger extent in the hands of European firms, 
and in all these cases, except that of Qujerat, the arrangements for marketing 
and financing are less highly organised, 
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The Jute Districts. 

32. The area under jute was 2, 729, 700* acres in 1917. The quantiiy 
produced was 8,839,900* bales of 4i00 lbs. each. The centres where the large 
buying agencies and the m^icliinery for preparing the jute for export are 
situated are less numerous than in the case of the cotton tracts. Much jute 
is despatched to Calcutta unbaled, coniparalivcly little diminution of weight 
bbing caused by the necessary cleaning and baling processes, while cotton is 
usually reduced about two-thirds in weight by the removal of the seed. 

The middleman is far more prominent here than in the cotton trade, owing 
to the smaller size of the individual holdings and to the necessity for sorting, 
bulking and grading the insignificant parcels of jute brought in piecemeal by 
the growers, before sufficient quantities can be collected to attract the larger 
buyers. The fact that much of the transport is by water also has some effect on 
the nature of the trade. The main buyers up country and in Calcutta are the 
employes of European dealers or manufacturers, or of rich Marwaris. The 
market in Calcutta, both for local consumption and for export, is nearly, if not 
quite, as active and speculative as the cotton market in Bombay. The 
cultivation of jute has brought a large amount of wealth into the eastern 
districts of Bengal; the, local population is intelligent and unusually well 
educated for India. It is strongly averse, however, from undertaking manual 
labour for hire, and the crop is, as wo have seen in the case of the Calcutta 
mills, handled by an increasingly largo proportion of immigrant labourers 
from Bihar and the eastern districts of the United Provinces. These earn the 
highest wages paid for unskilled labour in any part of rural India except 
the Punjab, rates of Ee. 1 and even more per diem being common in the busy 
season, i'he mechanical operations for the preparation of the crop are far less 
extensive and elaborate than in the case of cotton ; artisans, engineers and 
labour of the factory type are, therefore, much less in evidence. 

The Tea Districts of North-East India. 

33. The position in tho tea districts of Assam and northern Bengal is Very Growth ol the tei 
different. The area covered by the crop is comparatively small, and it is grown indostry. 

in otherwise undeveloped tracts; and though it is relatively valuable in 
proportion to its bulk and to tbo acreage on which it is grown, its economic 
and agricultural importance is less than is the ease with jute or cotton. 

It is generally accepted that the tea plant is indigenous in Assaui, where it is 
known to have existed in a wild state long before its cultivation and manu- 
factui’o wore seriously attempted. The first steps in this direction, indeed, M ere 
taken not for the exploitation of the Indian plant, but with a view to ex- 
periment with seed from China in different districts in India. And although 
at an early stage attention was prominently attracted to the existence of the 
plant in Upper Assam, for a number of years China seed v/as brought over 
regularly and its cultivation was— unfortunately as experience proved— en- 
couraged in preference to that of the Assam plant. Tlio first sample of Assam- 
made tea was soot to England in 1838, but it Mas some years before tea culture 
in India became a oommeroial success. At the putsot the investigation bad 
been undertaken by Coverument, who may in fact be said to have pioneered 
the industry, but once it was proved that Indian tea could be put on the market 
to compete with tibe China product, the real beginnings of the Indian tea 
industry were established. This mky bo dated from 1862, and by .1868 the 
total quantity exported amounted to eight million pounds; after that time 
progress was rapid. Within recent years'more scientific methods of cultivation 
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liave largely increased the average production per aoire ; for example, during 
the quinquennium 1886-1889, the average production per acre of the 310,695 
acres under tea in all India was 291 lbs., while in 1916, the average produc- 
tion of the 660,823 acres under tea had increased to 666 lbs. Of the total 
production, north-cast India, including parts of Assam and Bengal, is respon- 
sible for 90 per cent, and south India for 8 per cent. The total exports by 
sea in 1916-16 amounted to 338,470,262 lbs.; the corresponding figures for 
1916-17 showed a decrease, but this was due to freight diifioulties, a large 
quantity remaining for shipment at the close of the year ; the value of 
exports in 1915*16 was £13,320,715. The industry gives permanent employ- 
ment to more than 630,000 persons, while there are also in all the tea districts 
considerable numbers of people who do part-time work on the gardens. 

Most of the more important gardens in north-east India are managed and 
financed by Calcutta agency firms, but recent years have scon an increase in 
the number of small Indian planters and companies. Every garden of any 
importance has its own factory where tea is prepared for the market, as it is 
essential that the various processes should be carried through immediately after 
the leaf has been plucked. The better organised factories are elaborately 
equipped with highly specialised plant and are under the supervision of expert 
tea makers. 

34. The question of labour is one of much difficulty. Speaking generally, 
all the important districts have to obtain their labour from considerable 
distances, and this involves a heavy outlay and an elaborate machinery to 
control recruitment. Assam has always had to contend with special difficulties 
in view of its remoteness from the recruiting districts in the United Provinces, 
the Central Provinces, Bihar and Orissa and on the cast coast ; its importation 
of labour is regulated by the Assam Labour and Emigration Act, 1901 (VI of 
1901), and, until recently, labourers were usually imported under a contract 
binding them for a period to their employers, to the breach of which penal 
conditions attached. Act XIII of 1869 is, however, in force in Assam ; under 
this Act penalties can be inflicted for breach of contract on labourers who 
have received advances and wilfully refuse to carry out a contract to work. 

Indigo in Bihar. 

35. A word may perhaps be said in passing on the indigo industry of 
Bihar. Though the indigo area of Madras is far greater in extent, the pro- 
duction of its crop is but little organised. The Bihar crop, on the other hand, 
is mostly grown by or for European planters, who in some cases finance 
themselves, in others depend on the help of banks or agency firms. The 
labour employed is all local and of a rural type, and the manufacturing 
processes do not involve the use of much machinery. The educative and 
economic effect of the industry is therefore small. The interest of the subject, 
however, lies firstly in the planting system, and in the relations between the 
planter, as the owner or lessee of land and landed rights, and the ryots who hold 
under him ; these have recently boon the subject of special legislation, and it is 
therefore beyond our province to discuss them ; secondly, in the struggle between 
the natural and synthetic products, in which the former had been, until the 
outbreak of the war, steadily lc»ing ground. More systematic efforts, however, 
are now being made to enlist the resources of modern science on the planter’s 
side- 

Evidence put before us in Bihar left the impression that natural indigo, 
if cultivated and manufactured on scientific lines, offers prospects of great 
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improvement, probably sufl&cient to enable it to hold its own in competition 
with synthetic indigo. In the following ways opportunities have been neg- 
lected in the past, and their recognition thus offers prospects of success, if 
followed up in the future : — (1) The applicaUon of scientific agriculture, (a) 
in the adoption of phosphatic fertilisers and other improved methods of soil 
treatment, {b) in the breeding of plant varieties able to witlistand the wilt 
disease, (c) in the organisation of seed farms under suitable climatic conditions 
outside the indigo-growing district, and (d) in the rotation of indigo with other 
crops of marketable value ; (2) The processes of manufacture, (a) in the recent 
recognition of the fact that the precipitation of indigo is essentially duo to a 
ferment, the cultivation of which under suitable conditions may permit of a 
great increase in the yield, and (J) in the preparation of a standardised product 
for the market ; (3) The provision of improved financial facilities. 

By careful management under favourable financial conditions several 
planters have prospered, in spite of the absence hitherto of the advantages 
which the application of scientific agriculture might bring them, and, although 
it is impossible to estimate the prices at which synthetic indigo will be placed 
with profit in future markets, there is no doubt that the prospects before the 
natural product are sufficient to justify experimental work and enterprise in 
organisation along the lines indicated above. 


The Bail way and Government Workshops- 

36. Mention has already been made of the private engineering workshops The railway 
established to meet the rapid expansion of modern industrial needs, but by far workshop*, 
the most important devolopmeut of mechanical engineering in India is re- 
presented by the numerous locomotive and carriage-building shops which are 

an essential adjunct to the railway system. There are over 70 such ehojjs 
and they are to be found in almost every part of India. The largest are the 
East Indian Kailway locomotive shops at Jamalpur with 11,000 hands, the two 
Great Indian Peninsula shops in Bombay employing nearly 10,000 hands, 
and the North-Western shops at Lahore with almost a similar total, while 
the central workshops of the other more important railway systems also employ 
several thousand men each. It is the business of this army to keej) in running 
order the rolling stock and equipment of the Indian railway lines. 

37. These workshops date back to the time when the railways, to which Labour in tho 
they belong, wore first started, and during recent years, in the case of many of railway 

the larger lines, they have been practically rebuilt, so that they now represent 
all but the very latest developments of modern mechanical engineering ns 
applied to locomotive and carriage building. The labour employed is either 
Indian or Anglo-Indian, supervised and controlled by men brought out from 
England. Very few Indians have risen to the rank of foreman, and still fewer 
have been appointed to the superior establishment. With the dearth of Indian 
mechanical engineers we deal elsewhere ; but here it may bo remarked that the 
failure of the railway workshops to turn out such men must he attributed to 
the lack of provision for training them, and we must add that this deficiency 
has hitherto been due to the lack of demand for such training owing to the 
absence of visible prospects for its recipients. 

• On the other hand, those itkilway workshops have been the main training 
ground for engineering artisans of every class, and, owing to the number of 
skilled foremen and chai^emen, they have been most successful in this direc- 
tion. In most of these workshops some form of apprenticeship exists, and the 
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sons of workmen already employed are encouraged to follow in their fati»era* 
footsteps. Very little has so far been done to provide any form of elementary 
technical training ; but in recent years, the administrations of some of the rail- 
ways have started classes, with a view of affording instruction to such of their 
younger workmen as wore sufiBciently well educated to avail themselves of it. 
Prom the railway shops, tho artisans often drift into private employment. 
'I’hey also shift very freely from one railway to another, as the conditions of 
life round each workshop are very similar. The extent to which the country 
depends upon railway workshops for its supply of trained engineering artisans, 
however creditable to them, is an uusatisfactoiy feature of the situation ; for, 
though tho work is of a high type, it covers only a somewhat limited range of 
engineering practice. 

38. Although comparatively few in number, the Government ordnance 
factories, by reason of tho high standard of work turned out in them, are 
also important centres for the training of certain classes of engineering artisans. 
These factories are situated at Cossipore, Ishapur, Dum-Dum, Kirkec and 
.Tuhbulpore, and each gives employment to several thousand men. Passing 
mention may also he made of the Marino Dockyards in Bombay and Calcutta 
and of the workshops maintained on a smaller scale by tho Public Works 
Department to meet its own local needs. 


Mofiissil Distributing Centres. 

39. The main distributing centres of India coincide as a rule with the 
more important railway junctions and are more typical of the comparatively 
land-locked tracts than of peninsular India. A description of Delhi will servo 
as a specimen, but it must bo remembered that these centres differ only in 
size and in the extent of their trade and financial organisation from other 
distributing centres which are found on a greater or lesser scale all over the 
country, the smaller ones closely approximating to the market towns in rural 
areas which we have already described. 

The population of Delhi consisted in 1911 of 232,837 persons who, apart 
from a few old families, relics of the Mahomedan imperial court, and tho 
dealers in and makers of artistic wares, mostly earned their livelihood by the 
collection, preparation and distribution of manufactured articles and country 
produce. As in other places, facilities for finance and transport have led to 
the construction of a few spinning and weaving mills, and others for tho 
manufacture of flour and biscuits and tho extraction of oil. The trading com- 
munity consists of a few Europeans, mostly representatives of largo export and 
import firms with their headquarters at Bombay or Calcutta, managers and 
employes of local or branch banks and of one or two mills, and a number of 
Marwari dealers and financiers. There are also some representatives of Indjan 
firms and of Bombay and Calcutta shops. Goods are received on indent or 
order from Europe or the Indian manufacturing centres of Bombay, Calcutta, 
Ahmodabad, and Nagpur. They consist mainly of piece-goods, yarn, kerosene 
oil, manufactured or partially manufactured articles of metal (among w'hioh 
sheet end bar iron, brass hollow-ware and sheets, and cutlery predominate), 
cheap ornaments and trinkets, umbrellas, and so forth. This trade is 
financed by the nine local branches of tho large banks and by the Indian 
bankers of the city. The imports by rail into Delhi in the year 1916-17 
amounted to about 431,000 tons, and tho exports to about 168,000 tons ; 
among the former, coal and coke, piece-goods, grain and pulse, metals and 
sugar were the most important, and of tho 'latter, piece-goods, flour, hides and 
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skins and sngaT. Bmall traders in neighbouring towns purchase tlieir supplies 
from the Belhi dealers, though this practice is being gradually supplanted by 
the opportunities of direct purchase from Bombay and Calcutta, which better 
trade information and closer financial relations between different parts of the 
country combine to offer. 

Belhi takes a smaller relative share in handling country crops for export 
than in the distribution of imports. The buying agencies or sub-agencies of the 
larger firms, which rail produce direct to E^arachi or Bombay are found in all 
the principal grain markets ; and, in respect of the grain and seed crops raised 
in the vicinity, it is mainly as a market for local export or consumption that 
Belhi continues to hold its own. 

40. The mills employ the local labour, which is even less specialised and Laboor iuiili’ 
skilful than that of Bombay or Calcutta, and the cotton mills spin only the 
comparatively low counts for whicli the cotton of the district is suited. 

Engineers and fitters find their way hero from larger manufacturing centres. 

Mofnssil Manufacturing Centres. 

I 

41. Cawnporc is a town on the Ganges with a population of nearly 200,000 Cawnpora. 
persons. It is served by the main line of the East Indian Railway and 
branches of the Great Indian Peninsula and the Oxidli and Rohilkhand Rail- 
ways. It owes its origin entirely to European enterprise, having been selected 

as the site for a factory of tlic East India Company in the eighteenth century. 

The situation of the town on the Ganges, just beyond the limits of the kingdom 
of Oudh, in the centre of a fertile district and on the edge of the main ootton- 
growing tract of the United Provinces, soon made it an emporium of trade and 
necessitated military protection, while the subsequent advent of the East Indian 
Railway did much to de'^lope its growing importance. A large arsenal tv as 
established here after tlio Mutiny, to supply the army with boots and leather 
goods which wore manufactured by Indian contractors. In order to improve 
the quality of the locally made leather and to avoid the great expense of 
importatioi;v*from England, the Government Harness and Saddlery Factory was 
started here* in 1860 on an exixorimental scale ; it proved a success and was 
put on a permanent basis in 1867. It u ae no doubt lai’goly owing to the 
existence of these works that the Government Boot and Army Equipment 
Factory was started by private enterprise in 18S0 ; it received ,a considerable 
measure of Government financial aid at the outset. But the first organised 
private industry started in Cawnpore was the Elgin Cotton Spinning and 
Weaving Company, which was founded in 1862. The large quantity of cotton 
passing through Cawnpore, tho financial facilities afforded by an important 
trading centre, and the cheap labour of the thickly populated areas 
round, were the chief inducements to its promoters. One factory has followed 
another, and in 1916 the city contained five large leather factories and a 
number of small works and tanneries, employing over 6,000 hands in all, six 
cotton mills with 4,647 looms and 340,000 spindles, employing over 11,000 
hands, four tent factories, a very large woollen mill, throe sugar factories, an 
engineering works, a chemical works, two large flour mills, a brush factory, 
three oil mills, and a number of cotton gins and presses. There is also a 
central electric generating station supplying botli light and power, including 
that required for working the tramway system. 

Cawnpore is also an important collecting and distributing centre. Imports 
amounted in 1916-17 to 699,000 tons, consisting diiefiy of coal and ooke^ 
cotton, piece-goods, hides and tanning materials, raw and refined sugar, sal^t#, 
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food-grains, oil seeds and metals j exports were 319,000 tons, mostly of raw 
cotton, piece-goods and yam, hides, leather, refined sugar, salt, and oil seeds. 
Its trade, both export and import, is in the hands of several large European 
brancli firms and of a number of Indian merchants and bankers, but the most 
important industrial undertakings are still controlled by the local European 
firms, who founded them in the first instance, or took them over at a compara- 
tively early date in their history. Ono well-known local industrial firm with 
previously existing large interests in Calcutta subsequently started a branch in 
Cawhporo to handle the trade in indigo seed, which was and still is largely 
grown in tlie tract between the Ganges and the J umna. 

EAbonr in 42, Tlie operatives in the factories, especially in the tanneries and leather 

iSfiwiiiiore. works, arc mainly chamars, who were originally village labourers and tanners. 
Labour is comparatively plentiful and moves into Cawnpore freely from the 
densely populated rural districts which surround it. Sample wages in 1918 
were as under (in rupees and annas per mensem). 
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Scourers and setters . . . . . , . 13 0 

Slicker whiteners , . . . ... 16 0 

Machine operator^ . . . . . . . 31 8 

More has been done in Cawnpore for tlie housing of labour by i,lie large 
industrial concerns in proportion to the numbers employed, than in almost any 
other city in India. Settlements have been established by two companies, 
providing accommodation of a superior kind for about 4,000 people in eacli 
case, at a convenient distance from their factories. 

Other Industrial Centres. 

43. This account, may, wo trust, be thought sufiioiont for our purposes as 
a sketch of the general industrial position in India. But we are deeply 
conscious of its incompleteness and, had space permitted, should have pre- 
ferred to present it in much greater detail. Assam possesses extensive forests 
and large areas of culturable waste land, and presents important future 
industrial possibilities to which we have not been able to do sufficient justice. 
The Madras Presidency, with its varied physical features and wider range of 
climates than any other province of India, grows a large variety of crops of 
high economic importance. Although its coast line is of great length vtith 
numerous Jittle ports, these are mere open roadsteads, but at the Presidency 
town the difficulties and dangers of a surf-hound coast have been successfully, 
surmounted. Certain deficiencies in natural resources have ‘ hitherto 
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liii|deved industrial derelopment, and modem manufactures have grown only 
to a limited extent. On the other hand, there are numerous towns in which 
indigenous industries still flourish, and the craftsmen exhibit a high degree of 
skill and have accepted modern methods in many cases. Madura is a centre of 
extensive weaving and dyeing industries, and Kumbakonam of weaving and 
of metal work in copper, tin and brass. The tanning industry flourishes in 
many towns and has given rise to a large export trade. The possibilities of the 
Punjab are, it is tme, mainly agricultural, but its industries are growing and 
are spread over many districts. This province possesses special advanta^ in 
respect of water power, which are hound to tell in the future, and its people 
exhibit a natural aptitude for engineering. Turning to the Central Provinces, 
the city of Nagpur contains a thoroughly up*to>date cotton mill and a large 
colony of hand-loom weavers, and the manganese fleld in its neighbourhood has 
been the principal Indian source of this mineral. In Sind there is the 
prosperous and growing port of Karachi, which is the chief outlet for the grain 
exports of northern India. Ahmedabad is an important up-country city which 
ranks second only to Bombay as a cotton-manufacturing centre. It contains 
a population of well over 200,000 and no less than 60 cotton mills, which 
produce nearly one-fourth of the cotton goods made in India ; and its oil-press- 
ing industry has made very marked progress in recent years. The mere 
mention of such important areas and towns is all that we can attempt ; but as 
the main questions dealt with in our^ajjort, such as the finance of urban 
and rural industries, the interdependence of agriculture and industries, the 
relative efl&ciency of labour and the conditions under which it works, are 
perhaps not very dissimilar throughout India, we trust that the specimen 
descriptions which we have given in this chapter may be accepted as a 
sufficient introduction to the subject matter of our enquiry. We must, 
however, admit an exception in the case of the province of Burma. 

Sanaa- 

44. Conditions in Burma are in many respects different from those 
prevailing in India, and many of our general remarks are not appropriate to 
that province, whilst our recommendations have been framed to meet the 
situation in India as a whole, and must be modified in some measure before 
they can be applied to Burma. 

The delta and the lower valley of the Irrawaddy, with their heavy rainfall, Agriooltoial 
produce little but paddy. The villages are far apart and appear even smaller deiftiiuttoo. 
than they are in comparwon with the wide stretches of rice fields which, in 
the fully cultivated districts, lie between them. Gangs of agricultural labourers 
come over from India for the cultivating season, and thereafter work in the 
rice mills ; but this state of affairs is found only near Bangoon. Throughout 
the rest of Burma the people of the country carry out the operations of 
agriculture, and have extended the cultivated area with striking rapidity. The 
result is that the country can at present export annually some 2^ million tons 
of rice from an area of little over 10 million acres under paddy, a position which 
the natural increase of the population, especially if accompanied by a diversi- 
fication of cropping, may in course of time materially modify. 

The middle section of the Irrawaddy valley comprises what is known as 
the dry zone, with a rainfall not exceeding 40 inches and often less. Hero 
paddy is confined to low-lying or artificially irrigated fields* and is a more 
precarious crop than in the r^ons of heavier rainfall, Oropping is more 
fixrertified, and includes cotton in places, sesa^nnm* and various beans and 

€ 
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pulses, usually grown as sole crops. Except in the neighbourhood of the larger 
towns there are no roads, and the chief means of communication are the river 
and its creeks and, to a less extent, the railways. We did not visit the portion 
of Burma lying above Mandalay, where the rainfall is again higher and paddy 
once more predominates. The excessive dependence of Burma on the paddy 
crop is a very marked feature of its agriculture. Even from this point of 
view, such dependence is undesirable, and a greater diversity of cropping would 
place agriculture on a wider and, therefore, a safer basis, and almost certainly 
provide raw materials such as cotton, jute, sugarcane and oil seeds for local 
industries. Considering the great task of agricultural education and develop- 
ment that awaits it, the local Department of Agriculture is conspicuously 
lacking in equipment, and possesses practically no organisation for the training 
subordinate staff. 

46. Even in the plains and valleys tliere are wide areas of forest, consisting 
of teak and other species, usually far from homogeneous ; in the hills, the 
unending jungle is only occasionally broken by clearings and villages. The 
reserved forests cover nearly 29,000 square miles, which yielded in 1916-16 only 
one cubic foot of timber per acre. The unclassed forest areas, of about 114,000 
square miles, are awaiting further development, either by their systematic 
exploitation as forests, or by being opened up for agricultural colonisation. 
The gross revenue from this vast nyoporty is at the rate of about eight 
annas per acre of the reserved and the expenditure amounts to about 

four annas. Obviously, there is room for enormous development. Alongside of 
the numerous tributaries and creeks a fair amount of timber has been 
extracted, mostly teak, which, being lighter than water, is easily floated out in 
rafts. The very valuable hardwood timbers have scarcely been touched, except 
in the case of a few species, and these only to a limited extent and mostly for 
local consumption. The timber for export is mainly teak and is almost entirely 
removed by private firms who hold 15-ycar renewable forest leases. Such 
temporary roads and railways as are required are put down by these firms. The 
possibilities of the forests are thus not only inadequately exploited, but are 
imperfectly known, and the evidence tendered $o us goes to prove that the export 
forest staff requires reinforoenient even more urgently than in India. 

46. Among the organised industries of Burma are paddy milling, the timber 
trade, the extraction and refining of mineral oil, and various otlior mineral 
ventures, the most important of which in their ultimate bearing on the industrial 
development of India generally, are the winning and treatment of the lead, silver 
and zinc ores of the Bawdwin mine in the Northern Shan States, and the wolfram 
and tin mining of southern Burma. The preparation of rice, timber and oil for 
export and consumption mainly centres in Eangoon, which is the capital and 
the main port of Burma, and is conveniently situated for the receipt of produce 
from the railway and the Irraw'addy river alike. The trading and industrial 
population of Eangoon is, to a striking extent, non-Burman. The export 
and import trade is in the hands of European, Chinese and Indian firms, and 
the industrial processes are mostly carried on under European supervision and 
\\ ith European capital. The latter remark applies also to the extraction of 
timber and oil and to the mining industry generally. The fact that most 6f 
the industrial and trading operations of Eangoon are on a large scale has 
prevented the Bnvman hitherto from taking any prominent share in them, 
and the great increase in agriculture has hitherto absorbed most of his energies, 
Except in those towns v\1iioh are based on 4'ades or industries of modern gfrowiih, 
the urban population is, speaking generally, not gaining ground, a fact ^liich 
is in its turnfiue to the large areas of fertile waste land hit^ierto available to 
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the settler. The absence of congestion in the quarters occupied by the operative 
classes in Rangoon is a welcome feature which deserves note in passing. 

47. The small indigenous industries consist of weaving (mainly silk), wood Small and 
carving and carpentry, lacquer working, metal working and pottery. They 
present several features widely differentiating them in character and organisa* 
tion from the corresponding industries in India.^ Considering the size of the 
industries themselves and the number of persons engaged in them, a relatively 
large proportion of the articles produced apjpear likely to command a sale in 
other parts of the world. Whether this is due to the greater skill of the 
Burman artisan, to his distinctly higher standard of comfort, or to the fact that 
his indigenous arts have so far been less affected by the penetration of western 
manufactures, it is difficult to say. 

Women in Burma take a large share in domestic industries ; they weave 
ornate fabrics, and carry out with their own hands many of the most difficult 
and skilled processes in other industries. Incidentally, they perform for their 
own households the work done in India by barbers; washermen, water carriers 
and the like. Another very noteworthy feature and one which should facilitate 
measures for the improvement of many minor industries, is the fact that the 
village artisan is not, as in India, part of the village system. Weavers, it is 
true, tend to form separate colonics in most parts of the world, but in Burma 
potters, blacksmiths, carpenters and cobblers are found in groups, which supply 
areas limited only by the portability of the article made in relation to its value. 

Although the Burman does not compete with, or to any- large extent invest 
in, the considerable organised industries of Rangoon, he is far from backward 
in establishing small rice, timber and oil mills further up country, a branch of 
development which may.be expected to expand as the more fertile waste 
areas come gradually under occupation. The Burman has no prejudices or 
traditions to deter him from industrial work, and there was evidence forth- 
coming to show that, although inexperienced in business and account keeping, 
he has distinct possibilities as an industrialist. 

A serious handicap to local trade and industries up country is the absence 
of banks ; for instance, the only branch bank in the Irrawaddy valley is one at 
Mandalay. The financing of trade and of such industries as exist is in the 
hands of Madras Nattukottai Chetties, who charge very high rates of interest, 
and replace their agents as a regular practice every three years, which is apt 
to tell hardly on their clients. Co-operative banking has been pushed relatively 
further in Burma than in any other Indian province, and extends not only 
to credit, purchase and distribution, but even to production, e.g.^ of sleepers 
and road metal by Burman petty contractors, who were previously in the 
hands of Chetties ; whilst evidence placed before us showed that in one district 
a small agricultural bank had achieved considerable success. 

48. There is, however, one striking natural deficiency in Burma to which 
we must refer. Although the country has not boon fully explored by geolo- 
gists, it seems probable that it contains but little coal, and that mostly of 
poor quality. For fuel, the local industries must either pay the high price 
of imported coal, burn wood, or use oil. Wood will probably come into more 
extended use in future through more economic processes, but timber has a 
competing value in other ways. The existing oil fields are also being rapidly 
drained, and the new ones that have been tested, show no signs of replacing 
the three main fields of Yenangyaung, Yenangyat and Singu. Thus, for the 
future, Burma must look to the greater utilisation of water power, and here, as 
in India proper,. it is desirable to organise a hydrographic survey, so as to be 
ready' to meet industrial demands of the future. 
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CHAPTER III. 


RAW MATERIALS FOR IRDUSTRIES. 


Agricnltiiral Products* 


49. In order to complete this general picture of the industrial position AgzieimBnl 
in India, it is necessary to give a brief account of the raw materials and natural •» • 

facilities available. *** toSna- 


Althoi^h it must be clearly recognised that Indian industries are now, and 
will be in future, chiefly based on the agricultural products of the country, we 
find that, important and valuable as these are, much still requires to be done for 
their development. Thd extent to which they are manufactured whether 
for export or internal consumption, instead of being sent out of the country 
as raw materials, can, in some cases, be largely increased ; and the Agricultural 
Department will find great opportunities and sometimes an urgent necessity 
of improving the output and quality of many Indian crops. In the case of 
cotton, a note appended to this report (Appendix B) will show the Indian and 
world position of this crop. The quantity of short^staple cotton raised is Cotton, 
much larger than is necessary to supply the demand of the Indian mills, and 
a surplus is available for export, which foreign countries readily take. At the 
same time the Indian mill-owners are beginning to feel that, if they are to enjoy 
an appreciable share of the more profitable trade in finer goods, more long- 
staple cotton must be grown in this country. The external demand is mainly 
for raw cotton and is rendered effective by the imposition of tariffs in the 
importing countries, which has severely restricted the development of the Indian 
export trade in cotton goods. The note also illustrates strikingly the necessity 
for further botanical research. It has been left in its draft form, as it 
has already been seen unoflGicially by the Government of India, by whom 
it was used to support their proposals for the appoinment of the Indian 
€otton Committe of 1917-18, 


50. Turning to sugarcane, although India possesses a larger acreage under Sugaioaiie. 
this crop than any other country in the world, her imports of sugar have grown 
in recent years with very great rapidity, and, before the war, were exceeded 
only by those of cotton manufactures. The obstacles in the way of increasing 
local production lie mainly in the poor type of cane and the inferior cultural 
methods in the principal cane areas, the United Provinces, Bihar, Bengal and 
the Punjab ; and in the very small holdings on which cane is grown, with 
the consequent impossibility of securing the regular supply requisite for a 
modern central factory. The position has been examined in a separate note 
(Appendix C). 

Cotton has recently been the subject of attention by the Government 
of India, owing doubtless to its importance from the point of vi^w of the 
world .supply. But sugar is of almost equal interest to Indian consumers, 
and may, we have shown, prove the foundation of a great Indian industry. 

We think that the facts which we have collected r^rding these two 
crops, though they include nothing that i^ not already well known to students 
of the subject, are sufficient to prove the necessity for a close investigaldma of 
Indian industrial crops, and for the creation of scientific and industrial 
departments of Government fully equi{>ped to carry on such work. Rich results 
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are already being obtained from the work of the Agricultural Department ; 
but hitherto, owing to the lack of staff, there has been no concentration of 
effort on the crops which afford products suitable for local manufacture and 
are, therefore, potential creators of wealth for other classes than tho 
agriculturist. 

bfa crops other 51. Among fibre crops, in addition to cotton, there are jute, sann hemp 
an cotton. (Crotalaria juncea), Bimlipatam jute (Hibiscus cannabinus) and various others 
of less importance. Jute is already very fully exploited from an industrial 
point of view, though many possibilities exist of the improvement of the 
crop itself. About half the crop is manufactured in the country, enough to 
cover its internal needs many times over. Of the other fibre crops, there is 
• little or no organised manufacture in India at all. Although these are far 
less important than jute or cotton, they have in some cases valuable qualities, 
and can. be made into articles for which there is a ready demand. There are 
also fibre crops such as sisal hemp, flax and rhea, ^hich, though suitable for 
India, are either not grown in the country at all, or only to a very limited 
extent, and some of these, such as flax, are required for manufactures of 
national necessity. 

seeds. 52. Oil seeds are extremely important, both from the agricultural and from 

the export point of view. The areas covered by the principal oil seeds and the 


pre-war value of exports are shown below. 

Area in 

Value 

of 

Crops. 

000 acres. 

exports 


1918-14. 

Bb. 000. 

Castor ...... 

Not shown sepaiately. 

1918-14. 

2,05,00 

Copra ...... 

Ditto 

1,66,06 

Cotton ..... 

. 15,844 

2,12,51 

Groundnut ..... 

463 

4,88,14 

Linseed ..... 

2,268 

6,68,71 

fi,ape and mustard .... 

• 4,083 

4,47,87 

Besamum ..... 

4,278 

2,70,43 

Total non-essential oil seeds 

14,658* 

27,50,06 


♦ Excluding copra and cotton. 


A veiy large proportion of the produce is exported ; much of the balance is 
crushed either by small power plants or in country bullock mills, the latter of 
which are veiy inefficient in oil extraction. The few mills of more modern type 
have found great difficulty in marketing their cake locally, and have also, in 
some oases, made serious mistakes in their technical management or business 
arrangements, in the absence of proper advice. Little has been done hitherto 
by the over-burdened Agricultural Department to improve the local types of oil- 
producing plants or to investigate the conditions under which the oil is formed 
in the seeds. The methods of oil extraction have been equally neglected, ahd 
we■recom^jj^end that this important matter should be examined by the experts 
who, we hope, will be available in the future. We recognise that the success of 
ldi*ge-8cale mills producing oil for export depends not only on the skill with 
which they are worked and on improvements yet to be effected in the means of 
transport (such as possibly the rdoption of carriage in bulk), but on an even 
more important factor— the tariff policy which may be pursued in India and 
elsewhere. The proposals that we are making to provide scientific and economic 
assrstanoe should enable increased attention to be paid to the improvement of 
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Indian crops, and our recommendations regarding the provision of facilities 
for the purchase of jnachinery and plant should lead to a great development in 
the methods of preparing them for the market. . 

53. In the case of bides, it is a well-known fact that the majority Bides and 
of these were before the war exported to Germany, and that the export hide mar- Is^thsr. 
ket of Calcutta was entirely in the hands of German firms or firms with German 
affinities, who were bound by trade arrangements to sell to the continent through 

a ring of German dealers at Hamburg and Bremen. 

♦ 

In Madras, the export of raw hides is negligible, but large quantities 
of both hides and skins are shipi)ed in a lightly- tanned condition. As a result 
of the measures introduced since the outbreak of war to stimulate the export of 
‘ East' India kips,’ • these hides are called, this industry has made a con- 
siderable advance. In Bombay, there are a few tanneries which prepare hides 
for shipment in a similar fashion. In addition to the valuable trade in raw 
hides from Calcutta, large quantities were also exported in a raw state through 
Karachi and Rangoon. The export of raw skins is considerable from all ports» 
especially from Bombay, Karachi and Calcutta. 

The village tanner finds that the coniinucd rise in prices is placing local 
hides to an increasing extent beyond his reach. His methods are in any case 
extremely inefficient ; he has been justly described as ‘ making a good hide into 
bad leather and there seems little hope that his industry can or will ever deserve 
to he saved. The organised tanneries vary in size and efficiency from large 
concerns employing upwards of 2,000 hands even before the war, to the numer- 
ous Indian-managed tanneries, the smaller of which employ only a few dozen 
men. The principal difficulty at present is the lack of organisation and expert 
skill. ' 

Chrome tanning so far has made comparatively little headway in India, 
chiefly owing to the fact that its processes arc highly technical, requiring 
chemical knowledge and an elaborate equipment of machinery. Progress 
in recent years, however, especially since the outbreak of war, has been more 
rapid, and considerable quantities of special forms of chrome leather, for 
which the Indian hides are particularly suitable, have found a ready market in 
London. 

Vegetable tanning materials of good, though uuoqual, quality are found 
in most parts of India. The two chief agents used hitherto have been habul 
(Acacia arabica) and amram (Cassia auriculata) bark. Dividim (Csesalpinia 
ooriaria) and myrabolams (Terminalia chehula) are in local demand and are 
also very largely exported. Mangrove bark is available in Bengal and other 
places along the sea-ooast. Numerous other trees and shrubs are also used in 
different parts of the country by villg-ge tanners, and their properties are now 
(1918) being systematically investigated under the orders of the Indian Muni- 
tions Board. But the machinery for the collection of vegetable tanning 
agents is not at present sufficient to produce a supply adequate to the largely 
increased demands which arose, owing to war conditions, in the year 1916 
and onwards. The preparation of tannin extracts has been tried frdm time 
to time* and genercdly without much success, but the conditions under 
which such attempts have been made were not satisfactory, and should not 
preclude further work in this divection. 

51i. Hero, again, the exclusion of the question of tariffs from our tel*ms 
of reference renders us unable to recommend any complete scheme for 
dealing with the situation ; but we are decidedly of opinion that an important 
featmee of any eiioh scheme must he the extension and improvement of 
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the tanning industry, both in respect of the lightly>tanned hides Madras 
and the completely tanned i^nd curried leathers of the large Indian tanneries 
in Oawnpore, Bombay and- elsewhere. We recognise that, among other initial 
difficulties, this industry will be exposed to the risk of organised competi- 
tion from hide exporters. It must, therefore, in any case be establidied on 
a considerable scale, though it will be impossible for India to tan all her 
own hides for some time to come. We also recognise that India will, for 
an even longer time, be unable to consume all the leather that will be 
produced by an extension of the industry pn a scale sufficiently large to 
withstand the competition of exporters of hides, while tariff bars against 
the importation of leather exist in many foreign countries which admit 
hides freely. 

In view of the importance of the question, we have' prepared a separate 
note (Appendix D), discussing the position in detail and embodying certain 
definite proposals. 


Minerals. 

56. The nature and extent of the mineral deposits of India have been 
systematically examined by the Geological Survey Department, although it 
has been impossible for it, with limited funds for establishment and prospecting 
equipment, to carry its investigations, except in very special cases, to a 
point which would warrant commercial exploitation without further detailed 
enquiry. The mineral deposits of the country are sufficient to maintain 
most of the so-called “ key ” industries, except those that require vanadium, 
nickel and possibly molybdenum. 

It is unnecessary here to repeat in any detail information which is 
already available to the public in fhe records of the abovO department. 
As has already been shown, Indian coal is very unevenly distributed and 
generally poor in quality. The deficiency is especially noteworthy in the 
case of Madras and Bombay. Iron ore is found in many parts of the Indian 
continent, but the instances in which ore of good quality exists in suitable 
proximity to satisfactory coal supplies are not very numerous, though 
sufficient in all probability to warrant large extensions of the existing 
iron and steel works. A rich deposit of lead and zino ore exists in the Shan 
States of Burma, but, although the mine is in active operation, no attempt 
has hitherto been made to smelt the latter metal in India. The copper ores 
of Singhbhum, a district of Chota Nagpur, have as yet scarcely been exploited^ 
although a mine has been developed and smelting works have been erected^ 
and have already started operations. High-grade chromite is produced in. large 
quantities in Baluchistan. The bauxite deposits of India, the best and largest 
of which are found in the Central Provinces, were made known to the- 
public by the Geological Survey some years ago, but have not yet been used 
as a source of aluminium. Manganese ore is extracted in very large 
quantities in the Central Provinces, and to a less extent in Chota Nagpur^ 
Bombay, Mysore and Madras. At present it is mainly exported in a raw 
state to other countries, although the two existing iron and steel compftnies 
have, since the war, manufactured considerable quantities of ferro-noangauese. 

South Burma is one of the richest sources in the world of tungsten 
ores, occurring in the form of wolframite, the best known ore of this 
metal, which has now become almost indispensable to meohanioal engmeeiy 
in^ as an iogredient in '^.high-speed*' steel. Tin is also found there and in 
other parts of Lower Burma, and successful dredging opeartions are eazried 



oti in Tavoy. Ores of antimoBy are foun,d in the Shan Slates, in Tenas- 
Serim and in Mysore, but none of these has* yet been successfully exploited. 

56. India also takes the first place among the mica-producing countries Mica, 
of the world. The Bihar mica is of the highest grade so far raised in large 
quantities. The mineral was, until recently, won almost entirely by small 
workings, but some of the larger firms interested are now beginning to apply 
more scientific methods. Micanite has already been made experimentally 
at Kodarma, and works will probably be established on a permanent basis 
before long; it is also manufactured in the East Indian Railway workshops 
at Jamal pur. 

67. Cement works have been started at Madras, Bundi, Povbandar Cement and 
and Katni. The factoriovs are equipped with,, plant of modern design, and the 

quafity of the cement produced is officially reported to be satisfactory. Tliey 
are, however, only able to meet part of the Indian demand, and though the 
cost of manufacture is believed to bo low, the price of this commodity to the 
public is still controlled by the rates at which it can bo imported. A sufficient 
reduction in the price of cement would load to a groat extension of its use, 
especially for lining irrigation canals and channels with the object of 
preventing waste of water. 

Experiments in the suitability of various clays for pottery purposes have 
recently been conducted in the Bombay School of Art and elsewhere, with 
results that should be made more widely known. 

68. Sand and lime suitable for the manufacture of glass occur in many®*«»»* 
parts of India, but hitherto only partial success has attended the working 

of the few glass factories that have been established, while failures have 
been frequent. But it hy no means foMows that glass cannot be successfully 
made in India. ’What has been most conspicuously lacking hitherto has 
been a complete and systematic investigation into the economic possi- 
bilities of glass making in the different parts of India, including the price of 
fuel and raw Material, and the distance and extent of markets. The 
prospects and position of the glass industry in India generally form the subject 
of a separate note (Appendix E), which clearly demonstrates the necessity 
of considering not only the economic hut also the technical side of a new 
venture, and of employing a number of specialised exports before taking up 
a complex industry. 

69. India possessed at one time a practical monopoly of saltpetre, which Saltpetre, 
is found in the plains of Bihar, the United Provinces and the Punjab, and 
extracted and refined by indigenous methods. Owing to its occurrence in 
admixture with salt, its preparation has hitherto been safeguarded by various 
excise precautions, which are alleged to have weighed heavily on the 
industry, though it has expanded greatly under tbo stimulus of increased 
prioes during the war. Indian saltpetre had previously boon supplanted 

to a large extent by the potash mines of Germany and the nitrate deposits 
of Chili. A separate note on this industry also (Appendix E) is attached 
to this report. 

Forests. 

60." The area of forests under thd control of the ’Forest Department iuO^eirtfnt 
1916-16 was 249,000 squalre miles, of which 99,205 square miles 
reserved. The total outtum was 286 million cubic feet of timber and fuel, 
ftud minor produce valued at Rs. 116 lakhs; of these 179 million cubic 



88 


Incomplete use 
made of loiest 
resources. 


feet and Rs. 88 lakhs worth of minor produce came from the reserved forests^ 
This gives a yield per square mile of 1,149 cubic feet of timber and fuel, 
and minor produce valued at Rs, 47 from all classes of forest ; and a corre- 
sponding yield of 1,809 cubic feet and Rs. 90 worth respectively from 
reserved forests only. Por the forest produce of Native States, no complete 
figures exist. India imported 96,000 tons of timber valued at Rs. 74 lakhs in 
1913-14, the last year before the war. In spite of freight difficulties, there 
has not been much relative decline under this head during the war years, a 
fact which shows the necessity to India, under present conditions, of these 
imports. Against this {according to Statement No. XV of the Statistics relating 
to Forest Administration) the exports of forest produce in the . same year 
were valued at Rs. 454 lakhs. The largest items of this total, viz., caoutchouc 
(Rs. 79 lakhs) and lac (Rs. 19G lakhs) are by no means exclusively, or in the 
former case even chiefly, dorive!^ from Government forests ; the principal 
export which can he assigned wholly or mainly to this source was teak, valued 
at Rs. 78 lakhs. The value of other timbers (excluding sandalwood) was only 
Rs. 7 lakhs. 

The following figures illustrate the financial aspect of forest manage- 
ment. In addition to forest produce removed free or at reduced rates, valued 
at Rs. 85 lakhs, the total receipts of the Forest Department for the year 
1915-16 amounted to R-s. 310 laklis, and the expenditure to Rs. 178 lakhs, 
yielding a surplus income of Rs. 132 lakhs. The expenditure on roads 
and buildings was just under Rs. 12 lakhs, though in the last year of peace 
it amounted to Rs. 18 lakhs. To these figures should, presumably, he 
added a share of the cost of the supervising staff shown under the head of 
admiiTistration ; but, on the other hand, a large amount of the expenditure 
must presumably have been on account of maintenance of existing works. 
The importance of these figures arises feoin the strong evidence received 
by us in many provinces of the inadequacy of the forest staff for the 
work of exploitation and commercial development, especially in the higher 
grades, and of the urgent need for improved forest communications. The 
expondituro on the Imperial Forest College and Central Research Institute 
was only Rs. 2-87 lakhs, much of which was, moreover, incurred in the training 
of recruits for the department. 

61 . As the above figures will have shown, the national forest estate is of 
vast extent and value ; but a scrutiny of tho output per square mile proves 
that its actual yield has hitherto lagged far behind its possibilities, and is, in 
most areas, greatly in defect of what the natural increment must be. The 
chief needs of tho Forest Department are undoubtedly the development of 
transport facilities ; the exploitation of the forests on more commercial lines ; 
and the extension of research and experimental work which should, when 
necessary, be carried out on a larger scale and under commercial conditions. 
All those deficiencies point to the necessity for more staff. 

Turning first to the question of communications, we find that those 
portions of the forest estate which arc favourably situated for export, for 
industrial exploitation or for the very important agricultural demand, have been 
utilised fully, sometimes too fully, but generally, in the absence of ^ 
proper system of transport, not on the most economical lines. The same lack 
pf transport facilities leaves valuable and extensive areas of forest, especially 
in Burma, in Assam,' in the Himalayas and in the hilly tracts of the west 
coast, very largely unexploitod, while quantities of timber are imported by sea 
from distant countries. The difficulties of transport in these forests, remote 
from commercial centres, are great. Many valuable timbers do not float, while 



water carrit^e of those that do is rendered difficult by the intermittent nature 
of the streams in many parts ; or by obstructions in the hill sections of rivers 
with a perennial water supply. In most forest areas, railways, ropeways 
and tramways are non-existent, whilst even passable cart roads are often 
wanting. Difficulties of these kinds ha\e, however, been successfully overcome 
in other countries, and we see no reason why they should not be conquered in 
India also. We understand that, to deal with special problems of tliis nature, 
the Government of India arc contemplating the recruitmenifc of a number of 
forest engineers from countries where forest engineering is practised on a large 
scale, and have held that ordinary work such as the construction of roads, 
buildings and simple tramways can be carried out by the forest staff, wifh 
such assistance as may bo necessary from the local Public Works officers. To the 
first, of these propositions, as a tempox-ary measure, wo desire to lend our 
hearty support; but as regards the second, we consider that the heavy routine 
duties of the existing superior forest staff, in connection with ibo conservancy 
and improvement of the forests and the exploitation of their produce, render it 
impossible as a rule for such officers to devote time to the question of 
transport facilities. It would bo more eoonomical to employ a full staff of 
forest engineers, in which exports in special fornxs of forest engineering wq^ild 
eventually be included, giadod in such a way as to make the prospects of such 
a separate branch of the Forest Service in itself sufficiently attractive Wo 
propose below that the extraction of some classes of forest produce should 
bo undertaken through the agency of this staff. 

62. Another important deficiency to which wa desire to draw attention is 
the absence of information of commercial value I’ogarding tlic products of the 
forests and of commercial methods in rendering them available for inniis- 
trialists. Wo would refer specially to tbo advantages which would ax’iso 
from putting the tixnber on the market as far as possible in the form of 
standard scantlings. In certain cases, especially ixi Burma, the exploitation 
of timbers has been banded over to private agency on long leases : tl)(> Forest 
Department claims that such an arrangement is pecuniarily disadvantageoxxs 
to Governxiient, and there is evidence to show that private firms are tinw illing 
to remove or unable to find a market for the less known timbers which are 
usually too heavy to float. We consider that Governxnent should have 
at its disposal a staff which w-ill enable it to play a more direct part than 
hitherto in the exploitation of its own forest estate, in order to obtain a 
larger share in the yield thereof and to ensure a fuller use of the maixy 
valuable species hitherto untouched. The members of this staff need not be 
trained silviculturists ; they would be generally guided in their selection of 
timber for removal by the direction of highly qxxalified officers of the regular 
forest staff, under whose orders they would work. They should be capable of 
judging whether a particular tree is in a condition that will repay exploitation ; 
but for the rest, their work in organising the removal of timber would bo a 
form of engineering, and would bring them into intimate touch with transport 
questions. They might thus suitably form part of the service of forest engineers 
which we have just proposed. They would not bo directly oonoorned* with the 
selling price or the marketing of timber, matters which would be dealt with by 
selected forest officers on lines suggested by us below. It will, of course, bo 
understood that tbo employment of special men for the collection and removal 
of forest produce will only be necessary in certain special cases, where the 
value of the timber and the difficulties in the way of its extraction warrant 
such a course. Due provision should In? made for the future training of 
Indians in this country as forest engineers for ordinary and for special classes 
of work. 
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0 Timber removed under Gorernment agency, otherwise than to fill definite 
orders or for local consumption, will require, especially in the case' of the 
less known species, special arrangements to bring it to the notice of consumers 
and render it available for them. The officers controlling depdts established 
for this purpose^ should be selected for their commercial aptitude, and should 
keep in 9 lose touch with the various Departments of Industries and through 
them with consumers. 
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63. In respect of the third requirement of the department, research 
and experimental work, we consider that the equipment of the Dorest Research 
Institute at Dehra Dun is wholly insufficient. We observe that the Inspector- 
General of Forests is of opinion that the staff should include ( 1 ) a wood 
technologist, (2) a pulp expert, (3) a tan and dye expert, (4) a minor produce 
expert, to be omijloyed on research work only. We agree generally with 
these suggestions, so far as they go, and we propose in Chapter IX a scheme in 
accordance with which suitable sjxjcialists will be available for research in 
these subjects Something more is, however, needed ; there is a very marked 
absence of a practical link between tlie M'ork of tlie laboratory experts at the 
Forest Research Institute and the development of successful commercial under- 
takings. A forest economist was appointed to supply this link, but the difficulties 
of the position and the variety and extent of the duties which have fallen to the 
lot of this officer were at the outset inadequately estimated. At present he has 
only one assistant and has to sliare with the other research officers the 
services of a single chemist. The Forest Economist is expected not only to 
have a basic knowledge of forestry, but to know enough of the chemical, drug, 
oil and other trades to give adequate answers to all sorts of miscellaneous 
enquiries, as w'ell as to detect and follow up promising raw materials. TThe 
present arrangement by w'hich a single officer is detached for a task that requires 
the knowledge of a dozen specialists, is not only unfair to the individual but 
eminently unsatisfactory to the department. 


Fallares to deve- 64 Several instances have been brought to our notice illustrating the 
lopo industries possibilities of the commercial development of various descriptions of forest 

lines; and the failures and successes recorded seem, in 
our opinion, to point clearly to the correct solution. Wo will first therefore 
briefly describe them and then formulate our proposals. 

The Bulletins of the Forest Department are often of great value, but one 
issued some years ago regarding the suitability of Indian timbers for match 
making has been cited feelingly by several witnesses, as an example of the 
danger of recommendations based upon incomplete enquiries, especially in 
the absence of data obtained from actual practical experience. 

Some preliminary work has apparently been done in connection with the 
antiseptic treatment of timber. But we believe that this has not been carried 
out on a scale and under conditions that will give results on which action can 
be taken commercially. 

Very definite recommendations have been made as to the suitability of 
bamboos for the manufacture of paper pulp, and excellent paper has been made 
from such pulp ; but even before the war, business men were obviously 
reluctant to develope the concessions that they had obtained. So far as can be 
ascertained, the reasons for this hesitation were the lack of adequate informa- 
tion regarding the cost of transport of the raw material and doubt as to the 
capital outlay necessary on plant and machinery, coupled with uncertainty as 
to the cost an^ quantity of the chemicals required in the manufacturing 
prooesses, Finally, there was a fear lest the infant undertaking miji^t ^ 
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eroBhed by the dumping of wood pulp frdm Scandinavia or North Amelioa, 
and there was the knowledge that Japanese experiments in this direction had 
not proved successful. The position of paper pulp in India after tho war will 
undoubtedly depend very largely upon the manufacturing conditions in other 
countries, upon fiscal regulations and upon the cost of transport overseas. It 
would appear, therefore, if the above line of argument is correct, that we have 
here a good case for a Government pioneer factory. It miglit or might not 
prove commercially successful ; but it would certainly, if properly managed, 
provide adequate data to determine tho commercial possibilities of the bamboo 
as a source of paper pulp, when normal conditions arc re-established. 

The history of the attempts to establish wood distillation in India also indi- 
cates the desirability of an organisation for commercial experiment, such as is 
now under discussion. The subject was independently taken up by the Director 
of Industries in Madras and by the Suporintondent of the Government 
Cordite Factory at Aruvankadu Later on, these two officers co operated ; hut 
their proposals wore ‘generally viewed by the Forest Dop.artinent with mis- 
giving, and no u.seful assistance was lendcrod. The subject of wood distillation 
has been treated throughout as a matter of academic interest rather than^ as 
one of vital importance. The result has been that India has failed to 
establish an industry which, at the present time, would have - boon of the 
greatest national value. 

We see, therefore, that some link is needed between the research officers 
and tho commercial public, to create confi.dence among the latter in tho results 
obtained by the work of the former. The type of mind best qualified to un- 
dertake scientific research is probably the least adapted to deal with commercial 
matters. 

65, Instances of the correct method of dealing with problems of this sort, Success ol 
however, are not wanting, and in two oases at any rate success has been 
achieved, though here too their history confirms us in our viow.s as to tho 
necessity for close co-operation between the preliminary scientific research 
and the subsequent commercial development. 

The beginnings of the present resin factory at Bhowali in the United Pro- 
vinces, date back some 27 years. We understand that it received assistance in 
its later stages from the Besearch Institute ; but originally in the absence of any 
officer with an expert knowledge of turpentine distillation, it was developed on a 
system of trial and error, with consequent waste of money, and is even now far 
from satisfactory. On the other hand, the factory at Jallo, near Lahore, has 
attained a much greater degree of success in a far shorter time, not so much 
from any help it derived from the experience of the Bhowali factory, as 
because the officer who was to design and work it was given the opportunity 
of acquiring expert knowledge of turpentine distillation under oommoroial 
conditions in other countries. 

Before leaving this subject, we desire incidentally to draw attention to the 
fact that both the turpentine and the rosin produced at these factories differ 
in chemical constitution from the corresponding substances produced elsewhere, 
and to the opportunities presented by this fact for a fresh series of researches 
to discover the precise nature of these differences, and whether these may not 
perhaps indicate the existence in the Indian products of substances of special 
commercial value. The continuance of research in such cases is most desirable, 
not only in tho hope of fresh disooverios, but in order to forestall possible com- 
petilion. 

06. Beferenoe may also be made appropriately to the success achieved in 
the distillation of sandal wood oil by the Mysore Government. In this oase, the 
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work was initiated by the State Department of Industries consequent upon 
the dislocation of ttie irade in sandalwood, w'hioh ensued soon after the 
outbreak of war. The preliminary investigations were made by the Director 
of Industries with the assistance of the staff of the Applied Chemistry Depart- 
ment of the Indian Institute of Scienoe. It was necessary to get results quickly, 
and the resources of both the State Department and the Institute of Scieuce 
were concentrated on the problems whi6h arose. Subsequent developments, 
due to the prolongation of the war and the enormous rise in the cost of trans- 
port overseas, have rendered this venture, for a time at any rate, extraordina- 
rily profitable. It is understood that sandalwood distillation was also under 
enquiry in the Forest ilosearch Institute, as the matter is of considerable in- 
terest to the Forest Departments of both Madras and Coorg ; but the Economic 
Branch of the Institute was ill-equippod to undertake the preliminary inves- 
tigations, and was further notin a position to carry them out on the scale neces- 
sary to create confidence and so warrant an investment of either public money 
or private funds in the establishment of the industry. 

Tlje Forest Department has considered the possibility of utilising tan stuffs, 
and the Inspector-General proposes the appointment of an expert for tans and 
dyes. Work is, however, already going on in connection with the organisation 
for improving the tanning industry under the Indian Munitions Board, for 
the preparation and testing of tannin extracts on a commercial scale ; and this 
close connection l)etwoen the laboratory and the tannery seems to be tho corroct 
method of tackling tho problem. 

G7. Although there is much that can be done by the Forest Rosoaroh In- 
stitute in discovering possible products of value, in obtaining and disseminating 
information regarding their distribution and quality, and in testing thorn in the 
laboratory, it seems clear that an organisation of a different nature is required 
to ascertain tho results of treating them under commercial conditions. It is 
not necessary that this organisation should bo attached to the Research Insti- 
tute or even in all cases bo managed by the Forest Department, so long as tho 
necessary touch can be maintained. It is here, wo consider, that Departments 
of Industries will be able to co-operate with the Forest Department, either by 
Qstablishing pioneer factories, or, where these are not necessary, in placing the 
iata obtained by tho research officer before the industrialist in a way which 
will elicit his support. In other cases, the suggestions put forward by the 
Forest Uesearch Institute might be taken up by other suitable departments or 
by private agency direct. 

. 68. There are certain special industries such as the manufacture of pencils, 

matches, tea boxes, both ordinary and three-ply, and packing cases, which require 
a continuous supply of suitable timber within a reasonable distance from the 
factories, this distance depending on the method of transport. As the species 
suitable for these indusliries do not as a rule occur gregariously, their concentra- 
tion in plantations is strongly to be recommended. We understand that the 
Forest Silviculturist and local officers are engaged in studying the habits of 
these species, and that the formation of such plantations has been commenced 
in Bengal' and Assam. Similar measures have been very effective in the case 
of fuel plantations of casuarina on tho east coast and elsewhere in Madras* 
where the example has been largely followed by private enterprise. Wo have 
dealt further with a particular aspect of this subject in Chapter VI, where we 
discuss tho various sources from which power can be provided for industrial 
purposes. 
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Fisheries* 

69. Striking evidence was also put before us regarding the immense future Indian flslwriM 

which awaits a more active development of Indian fisheries. It has been abund- dnvelop 

antly demonstrated l)y the few investigations that have hitherto been conducted 

in Madras and Bengal into the possibilities of deep-sea fisheries, by trawling^ 
netting or line fishing, that a very large supply of food can ho obtained from 
this source. The dearness and irregular supply of fish in many cities and towns 
within a reasonable distance from the coast is a subject of general convplaint. 

The fishermen are usually men of low caste, ignorant, idle and uneducated, witli 
a low standard of comfort. They are mercilessly exploited by middlemen, 
whose exactions lessen the supply of fish and add greatly to its cost. In inland 
waters, various causes, such as the use of certain types of nets and fish traps, and 
the destruction of fish by the periodical emptying of irrigation channels, have 
had a most injurious effect on both the quantity and the quality%obtainablo. 

70. The Madras Fisheries Department has shown that much can be done to Work ol Madn 
improve the methods of sea fishermen in drying fish and preparing fish oil and ^'isheries Oepai 
fish manure. ./Is a result of its exertions, some 250 small fish-oil factories have 

been established along the coast, mainly by the fishermen themselves ; and still 
further improvements in the preparation of the oil have been worked out by 
Sir F. Nicholson, the Honorary Director. The possibility of preparing tinned and 
cured fish of high quality has boon amply demonstrated on a commercial scale. 

Co-operative societies have been started among fisheraa'en, and seem likely in 
course of time to prove both successful in themselves and valuable in develop- 
ing a sense of self-respect and a higher standard of comfort among their mem- 
bers. Much experimental work has also been done in connection with the 
stocking of tanks, rivers and canals with fresh-water fish, and the cultivation of 
certain species in lagoon waters offers very promising prospects. We think 
that the Fisheries Department [deserves even fuller support from Government, 
especially in the further development of deep-sea fishing. The capture, preserva- 
tion and transport of deep-sea fish require investigation and demonstration on a 
commercial scale. An organisation for the marketing of the fish will^ also have 
to be provided. Owing to the present uncertainty of the results and thevari. 
ous difficulties interposed by the strong position of middlemen, the absence 
of refrigerating storage and other causes, there are many obstacles to overcome, 
and private enterprise is not likely to enter this field, until Government has fully 
shown the possibilities of the-industry and expert employes are available. The 
only attempt of which we heard to establish a private industry in fish on 
modern lines in this province, met with disaster owing to ignorance of local 
conditions, and the example is likely to prove deterrent unless Government leads 
the way. 

The superior staff of the Madras Department consisted in 1917, in addition to 
the Honorary Director, of two Europeans, the marine and piscicultural ex- 
perts, and three Indians, an oil and soap chemist, an assistant to the piscicultural 
expert and an Assistant Director, a highly educated Indian gentleman, himself 
of the fisherman caste, with European scientific training. The extension of the 
operations of the department will, it may be expected, lead to the training of a 
number of additional experts, whom private companies, when formed, will no 
doubt be glad to engage. The total expenditure on the department in 1915-10 
was Ks. 1,83,000, against receipts of Es. 1,85,006 ; the bulk of the latter, how- 
ever, were payments in respect of certain fishing rights which the department 
administers. 

71. The Bengal Department ol Fisheries, which was till recently under the Eisheries in c 
control of the Director of Agriculture, has at its disposal an amoxint loss than pwiinoea 
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a quarter of that expended in Madras, and employs only a Eurc^an pisoicuM- 
ral expert and two Indians. The work of the department has hitherto consisted 
mainly of a general enquiry into the conditions of fish life and fisheries in Bengal 
and Bihar and Orissa ; a few co-operative credit societies have been 'started, and 
various special enquiries have been made : but the impression left on the Com- 
mission was that the department was seriously in need of staff and funds, and 
that little satisfactory progress was likely on existing lines. There is no reason 
to believe that the possibilities in Bengal waters are in any way inferior to those 
which the Madras department has shown to exist ; but in Bengal, as in Madras, 
the fishing industry is carried on under very bad conditions. Organised private 
enterprise has not so far taken up the industry with any success, and the 
department appears to be out of touch with what little exists. We are very 
decidedly of opinion that the development of fisheries in Bengal should be 
taken up fully and energetically, and that the executive staff of the 
department should be considerably improved and strengthened. 

Wo may remark that the Bombay and Burma Governments do not possess 
any Departments of Eisheries ; and we would- suggest that they might well con- 
sider the desirability of establishing them. The latter Government in particu- 
lar draws a revenue of some Es. 30 lakhs from fisheries. 

72. We see no necessity at this stage to propose the creation of an imperial 
Department of Fisheries, hut We think that the proposals that we are making 
regarding the organisation of scientific services will have a most important 
bearing on tho improvement of fisheries in India. To furnish each of the larger 
provinces with the necessary complement of scientists would involve undue 
expense, and an incomplete equipment would be useless; moreover, there 
are several large river systems which extend into two or more provinces, and 
the fish which frequeai them cannot be studied satisfactorily by a purely pro- 
vincial organisation. 

We therefore recommend that the Zoologicgd Survey be strengthened 
by the addition of scientific ichthyologists who would work in close touch 
with, and would occasionally be lout to, provincial departments. In this way 
they would soon accumulate a store of knowledge regarding the life histories 
and habits of Indian fish, in the absence of which much of the work hitherto 
done has been, and must remain, ineffective. 
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CHAPTER IV. 

ZHDUSITBIAL deficiencies of INDIA. 

73. The sketch of Indian indiistrial conditions outlineii in the preceding 
chapters would be misleading, unless we drew attention to the extraordinary oI India’s 
extent to which the country, with its great industrial^ possibilities and re- 
quirements, is dependent upon outside sources of supply for the raw materials 

and manufactured articles necessary in the daily life of a modern civilised 
community. Tlie existence of these deficiencies is prominently before 
industrialists and consumers alike at the present moment, and before 
presenting a list of them, we may briefly discuss their causes. 

74. The basis of modern organised industries in those countries where Oaiues ol 
they made their first appearance, was the manufacture of cast and wrought deficiencies 
iron. The invention of the steam engine created the necessity for machine tools, 

to produce parts v'hich would fit witli sufficient accuracy to give smooth and 
efficient working. The existence of machine tools greatly facilitated 'the 
manufacture of standardised parts in large quantities, which were in demand 
for the mechanical processes required in textile and other similar industries. 

These large-scale manufactures increased the demand for industrial chemicals. 

But the course of industrial "development in India has followed very 
different lines. The political and economic conditions of India in the past have 
created a large export and import trade ; and this trade has brought about 
the present industrial position. A large railway system and such other 
mechanical facilities as were necessary for the preparation and transport of 
produce for export have beai brought into existence, but, in the absence of 
an existing iron and steel industry, with imported appliances. The great 
textile industries similarly rely almost entirely on imported plant and spares. 

The obvious need of having repairs done on the spot has led to the establish- 
ment of numerous engineering shops, without any corresponding equipment 
for actual manufacture. 

75. An examination of the present position of the Indian iron and steel Infiiaa inm 
industry will show how the deficiency in this all-important industrial factor 

has" affected the general situation. 

' Pig iron has been continuously produced in India since 1875, but it was 
only in 1914 that the steel industry was established on a firm basis ; and 
since the outbreak of war, the capacity of the plant has been strained to the 
utmost to meet urgent military demands. There has, therefore, been no 
opportunity, as yet to gauge the results which must inevitably follow this 
important industrial advance, made at an extraordinarily opportune moment 
for India. 

The imports of iron and steel in 1918-14, including ' galvanised iron, tin 
plates, steel sheets and plates, constructional iron work and railway plant, 
amounted to over 1,260,000 tons valued at 25 crores of rupees. In addition 
to these, there were large imports of manufactured iron and steel in the form 
of machinery and millwork, motor cars and under other heads. The total 
capacity of the two large Indian iron works is only a fraction of the total 
amount imported, and only simple forms of steel, such as rails and other rolled 

sections, are produced. The war has given a stimulus to extension, and the 
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sdiemes now under consideration will undoubtedly result in an early increase 
in the volume of outturn and in a wider range of marketable products. 

76. The following brief statement of certain types of machinrary imported 
by sea in 1913-14, the last year of peace conditions, will further illustrate 
the position : — 


Articles, 

Prime-movers , • • • 


. 

. • 

Value. 

Rs. 

83,08,895 

Electrical machinery 

. 

. 

* • 

61,79,440 

Agricultural machinery 

. 

• 

* . 

2,65,836 

Boilers s . . . • 

• 

. 

« • 

35,54,205 

Metal-working maohines • . 

§ 

. 

• • 

1,45,966 

Oil-crushing and refining plant 

. 

. 

• 

3,21,870 

Paper-mill plant .... 

• 

. 

• . 

8,48,976 

Rice and flour mills . • . 

. 

. 

. e 

16,99,180 

Sewing machines and spares . 

• 

* 

• . 

40,70,056 

Sugar machinery .... 

■ 


. . 

4,67,326 

Tea machinery . • . • 

. 

. 

• • 

21,88,570 

Textile machinery — 

Cotton .... 

• 

• 


1,78,76,425 

Jute . . . . • 

. 

0 

• • 

1,45,70,235 

Othere ..... 

. 

• 

. . 

8,68,820 

Typewriters and spares . • • 

• 

• 

• * 

11,82,995 

Miscellaneous items . 

. 

• 

. 

1,33,11,180 


The imports of boilers and prime-movers are due to the absence in India 
of a complete system of engineering industries, based on the large-scale 
manufacture of iron and steel. The lack of familiarity with the use of 
machinery among the people generally accounts for the fact that, though 
India’s greatest industry is agriculture, the demand for agricultural machinery 
is limited to the products of a few small .local ^nufactures, supplemented 
by imports valued at about Ks. 2^ lakhs. India produces more than 
3,000,000 tons of raw sugar per year, and in addition imports manufactured 
sugar to the value of Rs. 15 crorea, yet the value of the sugar machinery -imported 
was only a little over Rs. 4J lakhs. Similarly, oil seeds worth nearly Rs. 26 
crores were exported ; but oil-crushing and refining plant to the value of only 
Rs. three lakhs .was imported. "With paper and pasteboard imports worth Rs. 160 
lakhs, paper-mill machinery and plant worth only Rs. 3^ lakhs were imported* 
These figures are significant of the exiguity of the efforts hitherto made in 
India to replace imported articles by the manufacture of indigenous raw mater- 
ials. On the other hand, the very large value of the imports of machinery 
for the textile industry is due to the entire absence in India of any engineering 
works capable of supplying her needs, and the consequent reliance on overseas 
sources for this all-essential need of our largest existing industry. The 
direction of Indian industrial development has been thus predetermined by the 
existence of a large export trade in raw materials, and by the ease with which 
most classes of manufactured articles could be imported from abroad. Other 
factors arisii^ to some extent out of this general tendency, have helped to 
restijct Indian industrial progress in the past to an incomplete and limited 
development along the lines already indicated. 

77. Where money has been invested in industries, it has generally been 
confined to a few simple and safe enterprises of an obviously attractive nature, 
whilst equally important minor industries have been almost entirely neglected, 
partly through ignorance of the country’s, resources in raw materially but 
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mftinlT' because commercial firms have prcspered too well alon? conservative 
and stereotyped lines to trouble about undeveloped industries! with uncertain 
prospects. Before the war, they could always be sure of importing all necessary 
stores and machinery of assured and regular quality, and they have naturally 
preferred a safe profit from trade, or from such established industries as Jute 
and cotton msmufacture, to a doubtful return from such ventures]^ as 
metallui^oal and chemical manufactures. Another contributory cause has 
been the practice pursued by Government departments of indenting on the 
India Office for miscellaneous stores, which has been to some extent due to 
the absence of a stores-purcbasing department in India. Government rules 
intended to encourage the purchase of locally manufactured articles have not 
succeeded in counteracting the tendency of indenting officers to place on some 
recognised authority the responsibility for price and quality. 

Generally speaking, the industries based on technical science have been 
disregarded, because profits in other ways have been easy and assured. The 
neglect of applied science is perhaps the most conspicuous among] our 
administrative deficiencies. 

78. We have dealt in greater detail in Chapter X with the corresponding Dsflcienciei in 
dependence of India on imported technologists and engineers. It was to^®***^ 
this aspect of the question, as well as to the economic loss caused by importing 

articles which could be manufactured in India, and to the absence of Indian 
capital and management in many existing industries, that the attention 
of those who urged the need for industrial advance was principally directed 
before the war. The incompleteness of our existing system of industries 
has been subsequently brought into prominent notice by the interference with 
industrial supplies from overseas due to the war. This constitutes a serious 
national danger, the extent and gravity of which will be the more clearly 
realised, if we refer in detail to some of the more important manufactured 
materials or articles which are not at present made in India, although the basis 
for their production exists in the form of raw material. 

79. We have already referred to the position of the iron and steel industry. Defldenctai In 
In the case of the non-ferrous metals, the Bawdwin mine, situated in the “ann^tarsd 
Northern Shan S^tes of Burma,- contains sufficient lead and zinc to meet 

full the demands of India for these metals ; but as yet only metallic lead is 
smelted, and, before the war, a small proportion of the zinc ores was exported 
to Germany and Belgium, and afterwards to Japan. These ores are not only 
valuable for their metallic contents, but are capable of yielding large quan- 
tities of sulphur; and the establishment of zinc-smelting works, with 
recovery of the sulphur in the form of sulphuric acid, is a step which is 
absolutely necessary in the interests of existing and future chemical industries, 
and is likely to be undertaken within the next two or three years. At present, 

India does not actually produce refined copper, although the Cape Copper Com- 
pany has already begun smelting for blister and will shortly place refined 
copper on the market. The plant of this company has a capacity of 1,000 
tons of refined copper per annum, which is, however, equivalent to a small 
fraction only of the imports. These, in the form of brass, yellow metal, 
copper sheets, copper wire and miscellaneous manufactures, amounted yearly 
to over S7,000 tons, valued at Rs. 411 lakhs. In addition, nearly 1,800 tons of 
German silver, an alloy of copper and nickel, were imported worth over 
Bs. la^. 

Twnliii. is apparently well supplied with bauxite as a source for aluminium : 
btlt until. hydwHBleotrio energy is procurable at a cost low enough to permit 
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of smelting under . economical conditions, the metal cannot be produced in this 
country. W e believe that one or other of the hydro-electric schemes project 
on the Western Ghats will be able to supply electricity at a sufficiently cheap 
rate, and it is desirable that Government should facilitate the institution of 
suitable schemes. 

Until 1914, the manufacture of tungsten powder was practically confined 
to Germany, though, since the outbreak of war, it has been carried on in the 
United Kingdom. Unless tungsten is smelted in India, we shall be unable to 
produce ferro-tungsten and “high-speed” steel, which are almost essential re- 
quirements in modern engineering shops. They are made by highly specialised 
manufacturing processes, which can be successfully introduced into India only 
with the help of some existing company already engaged in the industry and in 
full work. No use is at present made of Indian chromite in the country for 
metallurgical, and very little for chemical, purposes. Ferro-manganese has 
recently been produced in India, but for * other ferro-alloys required in the 
manufacture of special steels, we are dependent upon imported supplies. Most 
of these can be produced only, or at any rate most suitably, in an electric 
furnace, which can be worked economically on a relatively small scale. The 
immediate want, as in the case of ferro-tungsten and aluminium, is a supply" 
of cheap electric power. Indian graphite, in most occurrences, is impure, but 
Ceylon grai)hite can easily be imported. We do not, however, manufacture 
graphite crucibles, a necessity in various metallurgical and other industries. 
India is the principal source of mica of the highest grades, but, in the absence 
of any manufacture of electrical machinery, it has to be exported at present 
in a practically raw state. We have in the Travancore monazite a large 
supply of incandescent earths suitable for the manufacture of gas mantles, 
but owing to our inability to manufacture thorium nitrate in this country^ 
the mineral is exported in the form of concentrates. 

India imports chemicals to the value of more than a crore of rupees 
a year ; but owing to the great variety and the relatively small quantities of 
each kind consumed in India under peace conditions, local manufacturers have 
hitherto limited their attention to the few “ heavy ” chemicals which were in 
sufficient demand to support an economic unit of manufacture, and, as in the 
case of acids, were protected by heavy sea freights, pimple drugs and 
extracts are also manufactured on a small scale, but only in official medical 
stores and a few private factories on any recognised standard of purity and 
strength. Though improvement has been effected under war conditions, much 
still remains to be done before we exhaust the possibilities of these important 
products in this direction. We have already referred to the dependence 
of India on outside sources for sulphur, and to the necessity of insisting 
on the local smelting of her sulphide ores. In the absence of any means 
for producing from putely Indian sources sulphuric, nitric and hydrochloric 
acids, and alkalis, our manufactures, actual or prospective, of paper, drugs, 
matches, oils, explosives, disinfectants, dyes and textiles are dependent upon 
imports which, under war conditions, might be cut off. Sources of raw materials 
for “ heavy ” chemicals are not deficient. The output of saltpetre could be 
raised to 40,000 tons per annum, and supplementary supplies of nitrates could 
be produced, if necessary, from atmospheric nitrogen ; but for this again, cheap 
electric power is needed. Salt occurs in abundance, and the establishment of 
caustic soda manufacture, preferably by an electric process that would also 
yield chlorine, is a necessary part of our chemical pfogramme. There are 
available in the country, in fair quantity, many other raw materials necessary 
for heavy ** chemical manufacture, in addition to those referred to under other 
heads ; among them may be mentioned alum salts, barytes, borax, gypsum. 
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limestone, magnesite, phosphate of lime and ochres. The installation of plant 
for the recovery of by-products in coking has recently been undertaken, but 
ior the recovery of tar and ammonia only. The recovery of benzol and related 
products has so far not been attempted, nor has anything been done to utilise 
the tar by re-distillation or other chemical treatment. 

Although India exported raw rubber valued in 1917*18 at 162 lakhs, (o)VegstaUsaiii 
rubber manufacture ha^ not been started in the country, and goods to the prodnda 
value of 116 lakhs were imported in 1917-18. This industry is one of those 
that are essential in the national interest and should be inaugurated, if neces- 

^y special measures. Though textile industries exist on a large scale, the 
range of goods produced is still narrow, and we are dependent upon 
foreign sources for nearly all our miscellaneous textile requirements. In 
addition to these, the ordinary demands of Indian consumers necessitate the 
import of some Rs. 66 crores worth of cotton piece-goods, and interference with 
this source of supply has caused serious hardship. Flax is not yet gyown in 
-appreciable quantities, and the indigenous species of so-called hemp, though 
abundantly grown, are not at present utilised in any organised Indian industry. 

Our ability to preserve many of our foodstufPslin transportable forms, or to provide 
receptacles for mineral or vegetable oils, depends on a supply of tin plates, which 
India at present imports in ,the absence of local manufactures. Our few paper 
factories before the n^ar stood on an uncertain basis, and we are still 
dependent upon foreign countries for most of the higher qualities. India 
produces enormous quantities of hides and manufactures certain qualities of 
leather on a relatively small scale by modern processes; and the village 
tanner supplies local needs only, and with a very inferior material. 

To obtain the quantities and standards of finished leather which the 
country requires, it will bo necessary to stimulate the industry by the 
institution of technical training and by experimental work on a consider- 
able scale. This subject is treated at some length in Appendix D. Large 
quantities of vegetable products are exported for the manufacture of drugs, 
dyes and essential oils, which, in many cases, are re-imported into India. 

Some efforts have recently been made to lessen this obvious waste, but, in 
the absence of a suflScient botanical and chemical staff, it has hitherto proved 
impossible to open up the very important and profitable field of industry 
which indubitably awaits development in this direction. 

80. India’s defective industrial equipment is further exemplified by Other defleioa- 
imports of cement valued at Rs. 66 lakhs, soap at Rs. 76 lakhs, and paints at®^®** 

Rs. 64 lakhs. The manufacture of these materials has for long been established 

in the country, and has been appreciably increased since the year 1913-14, 

but the extent by which it falls short of the requirements of the country is 

fully evident. 

# 

81. So far we have epnsidered only the case of manufactured mdteriaU, but Deficiencies in 
these are in many cases of little use, unless they can be converted into articles 

of industrial or domestic value, and Indian manufacturers have in the past 
confined themselves to a very small number of these, which seemed to promise 
certain and large profits. The blanks in our industrial catalogue are of a kind 
most surprising to one familiar only with European conditions. We have 
already alluded generally to the basic deficiencies in our iron and steel industries, 
and have explained how, as a result of these, the many excellent engineering 
shops in India are mainly devoted to repair work, or to the manufacture, hither- 
to mainly from imported materials, of comparatively simple structures, such 
as roofs and bridges, wagons and tanks. India c£ui buUd a small marine 
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engine and turn out a locomotive, provided certain essential parts are- 
obtained from abroad, but sbe has not a machine to make nails or screws, 
nor can she manufacture some of the essential parts of electrical machinery. 
Electrical plant and equipment are still, therefore, all imported, in spite of the fact 
that incandescent lamps are used by the million and electric fans by tens of 
thousands. India relies on foreign supplies for steel springs and iron chains,, 
and for wire ropes, a vital necessity of her mining industry. We have already 
pointed out the absence of any manufacture of textile machinery, and with a few 
exceptions, even of textile-mill accessories. The same may be said of the 
equipment of nearly all industrial concerns. The list of deficiencies includes 
all kinds of machine tools, steam engines, boilers, oil and gas engines, 
hydraulic presses and heavy cranes. Simple lathes, small sugar mills, small 
pumps and a variety of odds and ends are made in some shops, but the basis of 
their manufacture and the limited scale of production do not enable them to 
compete with imported goods of similar character to the extent of excluding 
the latter. Agriculturists’ and planters’ tools, such as ploughs, mamooHes, 
spades, shovels and pickaxes are mainly imported, as well as the hand tools 
of improved character used in most cottage industries, including wood- 
working tools, healdsand reeds, shuttles and pickers. Bicycles, motor cycles and 
motor cars cannot at present bo made in India, though the imports under these 
heads were valued at Rs. 187 lakhs in 1913-14. Th6 manufacture of common 
glass is carried on in various^ localities, and some works have turned out 
ordinary domestic utensils and bottles of fair quality, but no attempt has been 
made to produce plate or sheet glass, pi’ indeed any of the harder kinds of 
commercial glass, while optical glass manufacture has never even been mooted. 
The extent of our dependence on imported glass is evidenced by the fact that 
in 1913-14 this was valued at Rs. 164 lakhs. Porcelain insulators, good enough 
for low tension currents, are manufactured, but India does not produce the 
higher qualities of either porcelain or china. Attention has been directed 
to the building of steel ships, but until the local supply of steel has been 
greatly increased, it is mor6 than doubtful if expectations in this direction 
can be realised, and it is probable that there are other ways in which our 
present relatively small supplies of Indian steel can bo more quickly and 
more profitably utilised. 

82. The list of industries which, though their products are essential alike 
in peace and war, are lacking in this country, is lengthy and almost ominous. 
Until they are brought into existence on an adequate scale, Indian capitalists 
will, in times of peace, be deprived of a number of profitable enterprises ; 
whilst iSthe event of a war which renders sea transport impossible, India’s all- 
important existing industries will be exposed, to the risk of stoppage, her 
consumers to great hardship, and her armed forces to the gravest possible 
danger. 

83. The removal of these deficiencies is one of the main objects of out 
proposals, and the various schemes which we set forth are designed to meet this 
end, as well as to promote the industrial prosperity of the country generally. 
We desire, however, to draw attention here to the necessity of securing the 
inception in India of certain very specialised and essential industries, which 
must be set up in this oo\mtry at the earliest possible date, if grave dangers 
are to be avoided. Though in many cases the importation of technical* spe- 
cialists will be sufficient to enable our local industrial capitalists to get to 
work, there are a few classes of articles produced only by' firms which have 
attained efficiency in their manufacture after the experience of many years 



51 


and the expenditujce of much money. The machinery and apparatus which 
they employ is often manufactured only by themselves or to their own specifica* 
tions, and its imitation in this country is not possible, nor, were it possible, 
would this be sufficient. Therefore, to attain its end, Government must take 
special steps to facilitate the manufacture of these articles in India. Among 
euoh industries, we would include the j^P^uction of such essential articles as 
magnetos, incandescent lamps, ferro-tungsten, “high-speed** steel, graphite 
•crucibles, special forms of porcelain for insulators, chemical glass, and 
probably also certain forms of " heavy ” chemicals, rubber and vulcanite. 
In other countries, foreign firms have frequently been encouraged to start 
branches by the existence of high tariff walls ; there are ' also somewhat 
numerous examples of direct encouragement accorded to the establishment 
of foreign firms manufacturing lethal munitions ; and we believe that there 
are several cases in which outside manufacturers have been helped to set on 
foot the production of articles needed in the interests of national safety, such 
as motor tyres and locomotives. There are many other important manufac- 
tures which, though they must be carried out on a large scale, involve no 
secret processes that any well-trained specialist should be unable to initiate ; 
and in the inception and stimulation of this large range of important indus- 
tries, the organisation which we propose and the efforts of private indiistrialists 
will be more than fully occupied for a long time to come. 
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CHAPTER V. 


INDUSTRIES AND AGRICULTURE. 


81'. It will bo clear from the general trend of this report that the 2^’^C‘-ent Importance ol 
position and future pros^cts of Indian industries depend to a very large extent «gricultiiral 
on the products of Indian agriculture. Wo take this opport unify of stating in 
the most emphatic manner our opinion of the paramount importance of agri- 
culture to this country, and of the necessity of doing everything possible to 
improve its methods and increase its output. W e consider the im2)rovoment of 
agriculture necessary, not only because it forms the basis on which almost all 
Indian industries must depend, but also for the further reason that the exten- 
sion among the people of a knowledge of improved ngricultural methods, and, 
in particular, of the use of power or hand-driven machinery, will benefit agri- 
culturists both by adding to their income and by its educative effect. 

Such improvements will, we anticipate, be mainly effected by organisations 
which are in p£oce.‘'S of development under the charge of the imperial and provin- 
cial Departments of Agriculture, and though the results attained are not yet 
of much economic importance, they are steadily growing, and will eventually 
demand large manufacturing establishments to produce the machinery, plant 
and tools which the ryot will find advantageous as Labour-saving devices. 

Agricultural progress will inevitably be followed by a general rise in the 
standard of living, which will create a much larger demand for manufactures 
than now exists, and thus j)rovido within the country a market for the products 
of the increased industrial activity which our proposals are designed to 
ensure. 

It is obvious, therefore, that the efforts of Government for the improve- 
ment of agriculture should bo made pari passu with those which it may adopt 
for the improvement of industries, as the result of the recommendations in this 
report. 

86. We have drawn attention in Chapter III to the largo proportion of Possibilities o! 
Indian products which are exported in an unmanufactured condition. The improved 
improvement of agriculture will no doubt increase the volume of such products ^^j^^lJ**** 
raised in India ; but it is far fi’om likely that the result of this will be a pro- 
portionately greater export of raw produce. The increase of capital, the rise in 
wages, and the economic education of agriculturists, which will result from 
agricultural improvement, are*Rll factors which are likely to assist industrial 
development. To take one example, sugar is an important item of the food 
supply of the people of India, and one reason why such a large quantity is 
at present imported, is the w'ant of adequate means for familiarising Indian 
farmers vdth the principles of scientific agriculture and for putting them in a 
financial position to take advantage of these. It is scarcely conceivable that a 
similar state of affairs should arise with regard to any other food product qf 
equal or greater importance; but the instance of sugar is, at any rate, 
significant of a state of affairs into which a country, which neglects agricultural 
improvement, may^ easily drift. 

The Indian Eamine Commission, 1880, pointed out that ** the numbem who 
have no other employraent than agriculture are in laige parts of the country 
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greatly in excess of those required for the thorough cultiyation of the land.” 
In the forty years which have elapsed since this was written, there has been 
somo change for the better, but it is still strictly true that there is a vast field 
for improvement in the efi&cienoy of the methods and, still more, of the imple- 
ments employed by the ryots. It is well known that, in many cases, the yield 
per acre of Indian crops is very much lower than that obtained in other 
countries. The .average weight of stripped cane per acre in the principal 
sugar-producing tracts of India is only ton tons against forty tons in Java. In 
India 98 i)ounds of ginned cotton are obtained i)er acre ; in the United States 
nearly 200 pounds ; and in Egypt 450 pounds. The average yield of rice per 
acre is only about half what it is in Japan. India cannot, however, claim to 
set off against the lower yield a greater economy in the use of her available 
labour. 

86. In British India, the area under cultivation is approximately 

260.000. 000 acres, of which 40,000,000 acres are, for the time being, fallow and 
unworked. The Census Eeturns of 1911 show that of the total population, 

80.000. 000 are directly employed on the land, or one person to every 2'6* acres 
of cultivated land. Previously to the outbreak of w^ar, the corresponding figures 
for Great Britain and Germany were one to 17‘3 and one to 6*4 acres, respec- 
tively. The only crops grown in both England and India on a large scale are 
wjbeatand barley ; the respective standards of yield are 1,919 lbs. and 814 
lUs. per acre for wheat, and 1,015 lbs. and 877 lbs. per acre for barley. 
It becomes, therefore, regrettably clear that agricultural operations are 
conducted with much greater efficiency and economy of human labour in both 
Great Britain and Germany than they are in India. This is partly due to the 
superior physique and education of the cultivators themselves, partly also to 
the superior quality of their cattle, but it very largely results from the extensive 
employment of horse aud motor- driven machinery in the varied operations of a 
modern farm, such as ploughing, reaping and threshing. The census of produc- 
tion of 1908 revealed the fact that the farmers of Great Britain in that year 
employed nearly 35,000 engines, developing well over 200,000 horse power, and 
it cannot be doubted that since that date the use of small motors and power- 
driven tractors has greatly increased, as agricultural engineers both in Europe 
and America have devoted much time and labour to devising improved machi- 
nery of this class. In India, agricultural conditions are widely different ; but 
there is an equal, if not greater, scope for mechanically operated plant. As 
yet, very little is in use, chiefly because holdings are small and scattered, and 
ryots possess little or no capital. The co-operative movement may be expected 
to promote combinations to secure some of the advantages of farming on a largo 
scale, and these would be greatly stimulated by the grant of takavi loans for the 
purchase of labour-saving machinery. Attention will be drawn to the results 
achieved in this direction in the south of India — not veiy important perhaps, 
if measured by their immediate economic effect, but of great value as indica- 
ting the line along which development may be pursued with certain prospects 
of success. 

87. Power-driven machinery may be very largely employed in India in 
connection with agriculture : — 

(1) to lift water for irrigation from wells, channels, tanks, watercourses 
and rivers ; 

* Fallows havfi boon e jccludod iu the caae of India and included m the case of Great Britain and Germany. In 
India, fullows are due, as a rult\ to accidental misfortune, of to land being on tbo very margin of cultivation. Fallow 
taiid iu India is entirely neglectid i in Engird and Germany it is kept clean and well cultivated as a regular Icatuiw 
of agricultural practice. Meadow's aud lands have been included In all three caaeSi tbongh they are carefully 

treated in England and Germany, and receive little or no aftentiou In India. 
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(2) to improve the land by draining low-lying ground and water-logged 

soil and keeping down the level of saturation in canal-irrigated 
tracts ; and in certain parts of the country, hy deep ploughing ; 

(3) to prepare crops for tlie market in the most profitable form. This 

includes such operations as fibre and oil extraction, wheat grind- 
ing, paddy husking, coffee pulping, tea manufacture, and, most im- 
portant of all, sugarcane crushing, a subject which will be dealt 
with in more detail below ; 

(4) to prepare materials required in agriculture, such as bone meal for 

manure, and crushed or chopped cattle food. 

Scarcely less important, both as an educative influence on the cultivator 
and as a means of improving the efficiency of agricultural labour and the 
quality of the produce, is the provision of hand machinery of improved types, 
especially for the reaping, threshing and wdnnowing of crops, and the prepara- 
tion of food and fodder ; also of modern plant and implements work(‘fl by 
animal power, to cultivate the land or drive small machines. Further, these 
will also serve as an easy introduction to the use of power-driven machinery 
proper. 

88. We cannot do more than indicate very roughly the extent to which Irrigation by 
the development of irrigation by mechanical methods may ultimately be carried, 
and the following observations are only intended to convey 'some notion of, 
what is possible. There are at least three million wells in India fi*om which 
water is lifted for irrigation, and the number of men and cattle employed on 
this work is very large. The Indian Irrigation Commission of 1901*03 reported 
that the area under wells was not less than 16 million acres, and they re- 
marked : — “ It may not bo sanguine to look forward to a period when the area 
under well irrigation throughout India will have been doubled.” Since this 
opinion w^as expressed, mechanical methods of lifting water from wells and 
rivers have been greatly developed, and the depth from which w'ater can now be 
profitably raised is at least twice what it was 15 years ago. This enormously 
increases the volume of underground water which can bo tapped, and conse- 
quently the area which might be brought under irrigation. Within the last 
few years, fully 1,000 pumping stations have been established in the south of 
India, and the number is large enough to warrant tbo general conclusion that 
mechanical methods of lifting water for irrigation can be applied in India on 
a very extended scale. Even if in no more than five per cent, of tho wolls now 
used for irrigation the use of small mechanically driven pumps were practicable 
and the area under well irrigation developed to the extent the Irrigation 
Commission anticipated, this would mean the employment of about 300,000 
pumping sets at an initial capital outlay of something like 50 crores of rupecjs, 
with annual working expenses of probably not less than six crores, and with the 
result of very large gains to the cultivators. The manufacture of this immense 
amount of plant, with adequate provision for renewals and repairs, should give 
employment to many large mechanical engineering establishment*!, which 
would undoubtedly grow up to supply so vast a market. Steam, oil, gas, and 
petrol engines, and electric installations could all be appropriately used as 
sources of motive power, each on more or less standard lines, which would 
greatly facilitate their manufacture. Similarly, a great variety of pumps w'ould 
be required, and for each there would be a large' demand. Where conditions 
are favourable, central generating stations might be established and tho 
motive power for driving the pumps distributed electrically, while incidentally 
the denland for belting would keep several large factories fully occupied. 
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Attention may also bo drawn to the advantages of pumping water fron 
rivers for irrigation. Both in Madras and Bombay, some work in this directioi 
has already been done, and the Divi island plant on the Kistna river is probably 
the largest irrigation pumping station in the world. The total csost of thii 
installation was 20 lakhs of rupees, and it now irrigates an area of 86,000 acres 
There are many rivers, the perennial flow of which is by no means fully utilised, 
but could be made available, if lifted from the river beds by means of pumps. 
The possibilities of lift irrigation in Sind are unknown, but probably very great. 
The river Indus flows through the country and, by means of inundation canals, 
irrigates consideiable areas during the flood season ; but for the rest of the year 
the water flows uselessly into the sea. The project for the construction of a 
barrage across the Indus is still under consideration, and, if it be finally 
accepted as practicable, (he work will be difficult and protracted. It seems that 
investigations should be made to ascertain the feasibility of irrigating the hand 
by pumps in the meantime. Experimental work can bo done at a very small 
cost and can be developed wnth great rapidity if successful. The possibility of 
growing Egyptian cotton in Sind can bo thoroughly tested by a preliminary 
irrigation scheme of this type, and, if the results are promising, progress can 
be made with demonstration work in readiness for the barrage irrigation 
system. 


Inereassd yields 
to be obtaiiied 
trom iragaroane 
cultivation. 


89. In our note on sugarcane (Appendix C), we have drawn attention to 
,the results likely to ho obtained by the introduction of central power-driven 
cane-crushing plants. Each of these at pre-war prices cost about Rs. 1 2,000, 
and is capable of dealing with 100 acres of good cane in a season. Roughly, of 
the sugar consumed in India, three-fourths is grown in the country and one- 
fourth is imported. Roughly also, of that grown in the country, one-third is 
wasted owing to the ineffieiency of tlie primitive methods of extraction. Nearly 
one-half of this loss might easily be avoided, and, if it were, the profits of eanc 
cultivation would be greatly increased. 


Wo have had much evidence brought before us to show that, under favour- 
able conditions, sugarcane cultivation is very profitable and yields much higher 
returns than can ho obtained from most other crops ; but the average outturn 
throughout the country is exceedingly poor, and the area under cane cultivation 
depends ujwn, and varies with, the relation between the prices obtainable for 
sugar or gur^ and those for such crops as paddy and ragi. The ryot’s difficulties 
are want of water for irrigation, tho strain imposed upon his cattle during the 
cane-crushing season and lack of capital. The pump will often help him over his 
first difficulty, and the engine uill drive his mill and reduce the work thrown 
on the cattle to that of carrying tho cane from tho field to the mill, while 
the larger yield and tho smaller expense in working will greatly increase 
his profits. 

Years ago, the iron-roller mill replaced tho wooden charki, and now tho time 
has come wffion the power-driven mill should as completely replace that worked 
by cattle. The area under cano cultivation in British India is about 2| million 
acres. Improvements in tho methods of extracting the juice can certainly in- 
crease the yield by ten per cent., and it is equally certain that bettor cultivation 
and the more extended use of manure should add at least 20 per cent, to tho 
gross weight of the crop, making the total increase in the amount of sugar jiro- 
duood in India 82 per cent,, or more than sufficient to render tho country self- 
supporting at tho present time. The universal adoption of power plants for 
cane crushing would cost about 30 crores of rupees ; this expenditure would be 
justified by tho consequent reduction of the present cost of cane crushing and 
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by tbe increased yield of sugar. The indirect gains to agriculture would also 
be of the highest importance. Large numbers of cattle, whose work must 
be equivalent to many hundreds of thousands, probably millions, of hoi’se 
power, are employed in lifting water and crushing cano. It is hardly 
realised how heavy is the burden thus entailed upon the farmer’s cattle, and 
how severe the resulting deterioration of their working power for purposes of 
cultivation. 

It will, therefore, be seen that, even under the present conditions of Indian 
agriculture, an expenditure of 80 crorcs of rupees upon machinery for well 
irrigation and cano crushing alone would, bo highly remunerative, and it is jn’o- 
bable that thereafter a further, and possibly greater, outlay would prove profit- 
able. Hough figures only have been given to convey some idea of the scale on 
which operations might ultimately be conducted, but they suiOdcc to show tliat 
iji this direction alone a vast mechanical engineering industry and many oiners 
subsidiary to it would inevitably spring up throughout the country. 

90. Oil seeds are groAvn on an average area of about 16 million acres in Improvements 
British India ; a large proportion of the crop, valued at about 36 crores of ofi eixtraction, 
rupees, is exported in normal years and the remainder consumed locally. The 
extraction of oil is practised to some extent wherever oil seeds arc grown, 
chiefly by means of bullock-driven ghanis, wdiich are neither efficient in ex- 
pression nor economical in labour. Power-driven mills are found to some 
extent in Calcutta, Bombay and elseu'here, particularly on the west coast for 
the treatment of copra ; but there is room for great extension of their use, 
especially for types of plant which will give a more complete extraction. This 
is perhaps of less importance in the case of oil seeds which yield cake for cattle 
food ; but when the cake is used for manure, as in the case of castor seed, any 
oil left in it is wasted. Indeed it is probable that even in cake used for cattle 
food any excess of oil over five per cent, is wasted, and that, in all cases where 
edible cake is directly used as manure, any oil contents wdiatsocver are not 
merely valueless, but actually harmful. In recent years, the extraction of oil by 
continuously operated screw-i)resses has become more common ; this process has 
proved very satisfactory in treating certain kinds of Indian seeds, and there is 
undoubtedly a large field for its emidoymeut. As in the case of sugarcane 
crushing, and for the same reason, it is desirable to eliminate cattle-driven 
mills and to employ more powerful and, therefore, more efficient means of ex- 
traction. At present, so large a percentage of the oil available from the seeds is 
left in the cake that there seems to bo a fair prospect of successfully working 
the latter over again by solvent processes, which are capable of extracting tbe 
oil almost completely. This would be a great gain in the case of fertiliser cakes. 

But, as regards fodder cakes, the Indian ryot is not yet convinced that his 
cattle can only usefully assimilate a small proportion of the oil contained in 
the cake which he feeds to them, and, therefore, he still prefers to feed his 
cattle on cotton seed rather than on cotton-seed oil cake. 


91. Even from the. point of view of Indian industrial development, theBlIeoisot 
necessity for increased efforts for the improvement of agriculture is clear. The 
ideal before the Department of Agriculture is the production of a larger output ^ 
of more valuable crops, with smaller demands on human and animal labour. 

This will result in a greater creation of wealth jand an increase in the raw 
materials for industries ; will ease the difficult problem of the supply of cattle ; 
and will liberate additional labour for industries. 
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92, We may again emphasise the imperative importance of keeping the 
Department of Agriculture in close touch \vitb modern developments connected 
with the generation of pou er. India is not yet at all accustomed to a free use 
of meclianical appliances, and it should be an important function of the Depart- 
ments of Industries and Agriculture to encourage their introduction in every 
possible way. Experience in other countries is not directly applicable to India, 
and a special study of the local conditions is essential to rapid and sustained 
progress. The Director of Industries in each province should have a complete 
laboratory, equipped for the mechanical festiug of small prime-movers and the 
machinery that tliey are intended to drive. The requirements of the ryots 
should be studied, and any defects in the machinery should be carefully noted 
and communicated to the makers, Eor a long time to come, the employment of 
machinery in agricultural India will largely depend upon the completeness and 
efficiency of the official organisation which is created to encourage its use and to 
assist those who use it. 
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CHAPTER VI. 

POWER. 

93. The distribution of the natural resources for ^oneratinsf energy which Position of 
a country possesses, mainly determines the location of, at any rate, those India in res- 
industries in which the cost of fuel for power and heal bulks largely in 
the total manufacturing charges. 

In the mill and general engineeiring industries, fuel is chiefly required to 
generate power, and, though its cost is important, it is seldom the dominant 
factor. With sea transport available to coast towns, witli the extended railway 
system which the country now possesses and with other sources of fuel supply 
yet to be mentioned, no great difliculty appears to be experienced in any part of 
India in obtaining coal or some form of fuel, at what may be deemed a 
reasonable cost for ordinary power purposes. It may hero be observed that the 
greatly increased efficiency of our methods of converting heat into -work during 
the last 20 years has materially improved the position of India as a potential 
user of mechanical appliances, though the effect is not yet fully apparent, 
owing to natural reluctance to relegate to the scrap-heap obsolete but servict'- 
able plant. Engines are in u^e which, though they arc still mechanically in 
good condition, require much more steam than a modern engine of tb(5 same 
size. The institution, however, of certain important industries, for example 
electro-smelting and some electrolytic chemical processes, is possible only when 
power is available at rates well below the cost at- nhich it can usually ho 
obtained through the medium of heat cngiucs. 


Sources of Power Supplies. 

91). As wo have already seen, the distribution of coal in India is very Coal, 
irregular, being chiefly confined to the old province of Bengal, where the 
deposits are of great extent ; to tlie C<“ntral Provinces and Central India, 
where the fields are only partially developed, and, so far as is knoAvn, contain 
only coal of an inferior description ; and to tlio Hyderabad State, which 
possesses the Singareni field yielding a steam (5oal of fair quality. 

Por metallurgical purposes the supplies of suitable coal are greatly 
restricted. The Tertiary coal of north-east Assam produces an excellent coke, 
but its situation naturally limits its use ; there ai’o also similar coals in some 
of the smaller Assam fields, like Darauggiri, which are not yet served by 
railways ; but the only large supply of good coking coal so far established, 
and within an area suitable for industrial development on modern lines, is 
that of the Gondwana fields of Bengal and Bihar. 

Even in these Gondwana coking coals, the high percentage of asn and 
correspondingly low calorific value reduce their radius of economic use under 
conditions of railway transport, and it will be still further diminished, as the 
shallow seams are exhausted and the deeper coal is worked at higher cost. The 
demands for coal from the Bengal fields arc rapidly growing, and the metallur* 
gical developments that are economically desirable or are necessary on the 
ground of military security, will increase the demand for the beat qualities of 
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coal to an extent that necessitates a special survey of the situation, - witti a 
view to introducing economies in the methods of mining and consumption. 
We recommend that this question be taken up at an early date. Such a review 
of the fuel situation in eastern India should include nn examination of 
measures in progress for rendering more accessible the undeveloped fields of 
Assam. 

The coals of the Central Provinces are generally characterised by high 
percentages of ash and moisture with correspondingly low calorific values. As 
sources of power, therefore, these coals have a limited sphere of utility, and 
being, so far as is known, unsuitable for coke making, their use is limited to 
steam raising. 

Coal of Tertiary age, generally inferior in quality and limited in quantity, 
is obtained from small fields at Palana the Bikanir State, in the Salt 
Range of the Punjab, dn Jammu and in Baluchistan. These sources of 
supply are insufficient to meet the demands of industries conducted on 
anything approaching modern lines. 

95. The forests are capable of yielding important supplies of wood fuel, 
which can be most advantageously employed, after conversion into gas, to 
generate power in internal combustion engines. Gas plants are obtainable 
which can be worked with the wood either in its natural state or after its 
reduction to charcoal. But. we may observe, in passing, that the use of wood in 
steam boilers, Avhen the steam is required for power purposes, is extremely 
wasteful and should be discouraged as much as possible. The forests of India 
are unfortunately confined chiefly to the hilly tracts and over large areas the 
cost of transport of w^ood fuel is so heavy as almost to preclude its use. 
Further, the evidence we have gathered, chiefly from the officers of the Forest 
Department, does not encourage the idea that, even in the neighbourhood of 
the forests, the supply of fuel is capable of any very great expansion. Little or 
no information could be obtained regarding the rate of reproduction of fuel 
trees in natural forests, and the opinion was generally expressed that it would 
be necessary to have recourse to extensive planting to meet any heavy and 
continuous demands for wood fuel at reasonable rates. Only at Changainanga 
in the Punjab and in the south of India, cliiefly in the neighbourhoods of 
Madras and Bangalore, have fuel plantations been at all extensively made. 
The results obtained from casuarina plantations along the Coromandel Coast 
have been very satisfactory, also those from the comparatively small areas on 
the Nilgiri Hills planted with eucalyptus. 

We consider that the economic aspects of forestry in relation to the fuel 
supply of the country have hitherto not received sufficient attention. We 
desire to direct attention to the advantages of wood distillation as a method' of 
obtaining charcoal and certain valuable by-products, acetate of lime, methyl 
alcohol and wood tar, by the sale of which the local cost of the charcoal would 
be greatly reduced. For all but the smallest units of power a suction gas plant 
is extremely convenient and efficient, and we recommend that any methods 
which are likely to cheapen the cost of fuel for such plants should be the 
subject of detailed investigation and trial, 

96. There is no possibility of estimating the prospects of oil production, 
and it would therefore be unwise to rely on this form of fuel to make up 
for the depletion of oui* coal supplies. The serious economic value of the oil- 
bearing areas in Baluchistan and the Punjab is still far from being estab- 
lished as a commercial proposition ; the oil field of north-east Assam has shown 
very slow expansion, and the value of the new fields at Badarpur in central 
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iMffi jet to be demonstcated. In Burma, tbe three main fields of 
¥«MMQ^aang, Yenangyat and Singu are being rapidly exploited, and no others 
Hkelj to replace them have so far been proved, in spite of extensive and costly 
prospecting operations. 

It is very undesirable that the fuel supply of the country should be 
derived from external sources, and we were informed that in the Madras 
Presidency and Mysore, this aspect of the question had been considered by the 
Departments of Industries, whose officers now recommend the use of suction 
gas plants for all units of over ten horse power when charcoal can be obtained 
at a reasonable rate, and endeavour to confine the employment of the oil 
engine to power units below this size. Petrol is chiefly used in motor oars and 
small engines which are only intermittently employed. As a source of indus- 
trial power, it is unimportant ; but the demand for it for other purposes is likely 
to grow, and the provision of a suitable substitute is genemlly recognised as 
desirable, if not actually imperative. On several occasions our attention was 
drawn to the possibility of making industrial alcohol from hitherto neglected 
vegetable materials, some of which appear to be sufficiently promising to 
justify investigation and experiment. We recommend that a more liberal policy 
should he followed by the excise authorities in respect of the class of denaturant 
prescribed, and more regard might be paid to the likelihood rather than tq the 
mere possibility of frauds upon the revenue, when the requirements of com- 
mercial users conflict with excise regulations. 

97. The value of wind power in India is very small, owing to the lightness Wind powsr« 
of the prevalent winds, except along the sea coast and on the Deccan 
uplands. For industrial use this source of power is too intermittent and too 
uncertain, and it can only be employed with advantage for lifting water, 

either for domestic purposes or for irrigation. In the first case an elevated 
tank, in the other a storage reservoir is necessary ; and only where these can 
be cheaply installed is it worth while to set up a windmill. Such mills are 
not common now, but the increasing cost of labour and the growing tendency 
to resort to mechanical appliances will probably lead to a more extensive use of 
them in the future. 

98. The principal reason why India has been able to develope water power Water powav. 
only to a limited extent is that the seasonal character of the rainfall makes 

storage works in most cases a necessity, and the outlay involved in their 
construction, i^nless the water can be used for irrigation afterwards, is likely to 
raise the cost of power above the rate at which it can be generated by other 
means. The progress that has been made in the development of hydro-electric 
methods of generating and distributing electric energy has, however, opened 
out new prospects in India, which, in recent years, have been greatly enlarged 
by the investigations of engineers in the Bombay Presidency and the practical 
results which they have obtained. Before the electric transmission of power 
overlong distances became a practical success, the use of water power in 
India was confined to one or two fairly large cotton mills, as at Gokak and 
Airnbasamudram, to a number of small factories on planters’ estates in the 
hills, and to numerous small water wheels on hill streams and at falls on the 
irrigation canals, which drive flour mills. 

The Mysore Durbar set up the first central hydro-electric installation in 
India on the Gauvery river at Sivasamudram in 1903, Beginning with 4,000 
horse power, the central generating station has been gradually enlarged, till at 
the present time its capacity is about 18,000 horse power, the major portion of 
which is transmitted at 70,000 volts over a distance of 90 miles to the Kolar 

8 
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gold fields. The irregular flow of the Cauvery has been overoome by the 
eonstruction of a dam across the river at Kannambadi near Seringi^tamy 
which stores sufficient water to maintain a minimum flow of 900 onbic feet 
per second. The Kashmir Durbar subsequently established a hydro*elei^ic 
station on the Jhelum river near Srinagar ; but in this instance, the anticipated 
demand for power has as yet been only partly realised. In western India, 
attention was drawn to the potentialities existing in the heavy rainfall on the 
country fringing the Ghats and the facilities offered for the construction of 
liydro-electric installations by the very steep drop to the plains. After years 
spent in surveys and the preparation of plans, a company was formed mth 
Indian capital, which has carried out a series of works in the neighbourhood 
of Lonavla, and these, though not yet complete, already supply the cotton 
jtiills in Bombay with 42,000 horse pow'er for 12 hours a day. Additional 
works of a similar character, but on an even larger scale, are now being 
constructed in the Andlira valley, and are under contemplation in both the 
Nila Mula and Koyna valleys, though progress is greatly delayed by the war. 
The electric energy now supplied to Bombay is roughly equivalent to that 
which would be obtained from 600 tons of coal a day, and the reduction of the 
Bombay demand by this quantity is, under w ar conditions, a matter of great 
importance. It is expected that about half a million horse powder will be 
obtained from the Western Ghats, which can either be transmitted to Bombay 
or utilised on the coast for electro-chemical industries, such as the extraction of 
aluminium from bauxite and the manufacture of -nitrogen compounds from 
the air. 

Elsewhere in India comparatively little use has been made of water power, 
though numerous cities and towns have been equipped with steam-driven 
electric installations for the supply of light and power. Undoubtedly the most 
important sources of water power immediately available are to be found in the 
streams and rivers draining the Himalayas ; but, except for the electric lighting 
of hill stations like Simla and Darjeeling, no profitable application of it has yet 
been discovered. The main Indian centres of population and industry, except 
Bombay, are situated at great distances from those parts of the country where 
the natural features exhibit possibilities for the generation of water power. 

99. The preliminary reconnaissances which have been made have yielded 
very little reliable information as to what can be done in the futiire. We now 
require hydrographic surveys on a much more elaborate scale thqn has hitherto 
been attempted. In view of the increased possibilities of water power due to 
the recent advances in electro-chemical and electro-metallurgical technology, 
these are now likely to produce results of practical importance. Large 
amounts of water power are in commercial use in other parts of the world for 
the manufacture of iron, steel, alloys, aluminium, calcium carbide and various 
nitrogen compounds. As we have elsewhere pointed out, it is imperative that 
some, if not all, of these industries should be established in India, and in order 
that they may be successfully worked on a commercial basis, the operations 
will have to be on a very large scale. In these industries the working cost is 
mainly made up of two items, the interest on the capital outlay and the cost of 
power consumed. They are essentially power industries, which can only be 
carried on where very large amounts of power can be obtained &t rates below 
those usual in industriat centres. While for ordinary industrial operations a 
continuous supply of power throughout the year is essential, it may, perhaps, 
be practicable to shut down these highly specialised industries for two or 
three months in the year, during the period when the water supply is at its 
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lerel. This would increase the number of probable sites for hydro- 
eleotrio stations by diminishing the cost of storage works. 

The storage of water for irrigation is well understood, and the general 
principles underlying its successful application have been thoroughly worked 
out. It is now necessary to reconsider the question of the storage and regula- 
tion of water, with the double object of power supply and irrigation. Irrigation 
engineers in recent years have not lost sight of this possibility, but are 
naturally still inclined to regard the power question as one of subsidiary 
importance, and are, therefore, unwilling to accept any compromises which 
would involve the sacrifice of irrigation to water power or interfere with their 
existing regime. Hitherto, prospecting for water power has not been recognised 
as an essential duty of the Public Works or any other Department, and, as 
already stated, very little has been done ; but the necessity for electro-chemical 
and thermo-electric industries alters the situation. 

loo. We think it undesirable that tho task of prospecting should be left Beasons why 
entirely to private enterprise, as in the majority of cases such work could only Goretmnenl 
be undertaken by strong financial syndicates, whose interests would not in some 
oases coincide with those of the public or of Government. Por the following 
reasons, such work is more appropriately the function of a Government 
department : — 

(1) Only Government enn fairly estimate the effect of displacing an 
agricultural community, which would he tho case in most aeservoir 
schemes. 

(2) Only Government can readily ascei'tain the land rights affected, and 
can adjust conflicting claims, especially where the storage area may 
be in one pi*ovince, while the power site, through an accident of 
topography, may be in another, or even in a Native State. 

(3) Only a Government department can pfford to undertake the long- 
period gauging operations that are necessary, especially in the case 
of rivers like those of the Peninsula, which ai’e subject to great 
seasonal variations. 

(4) Unless a systematic hydrographic survey be undertaken by Govern- 
ment, it will be impossible to formulate precise rules for ^e grant 
of concessions, and private companies will, therefore, be compelled 
ordinarily to ask for exclusive privileges ovef large arc-is to forestall 
imitation and competition. Incidentally it is necessary that those 
rules should be sufficiently generous to attract private enterprise, 
without tying up for long periods areas that ought to he prospected, 
and without allowing large schemes to inhibit activity in the pro- 
motion of small local power schemes, or conversely small interests to 
preoccupy the choicest sites in neighbourhoods which mighj; 

^ subsequently be found suitable for larger schemes of more general 
public utility. 

(6) Only Government can initiate and carry through joint and 
interdependent power and irrigation schemes. , 

We, therefore, considii^T it necessary that Government should take in hand 
a systematic survey of the country to ascertain what hydro-electric possibilities 
exist, and we are of opinion that this should be started at once in view of the 
necessity of selecting, as early as possible, the best sites available for certain 
power industries. Delay to determine the resources of the country in tliis 
direction may involve much expenditure which might be avoided with the help 
of a previous sprv^. In the absence of adequate data, we refrain from express- 
ing an opinion on the question of the agency to be employed in carrying out 
works. The analogy of the Irrigation I^epartment suggests that, when 
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the power is distributed oyer wide areas and to mmj oonsumers, the work datOoM 
be undertaken by Gorernment ; but in other oases, such as the estabHihment of 
metallurgical or ohemioal works by prirate agency, a single oonsuaner may be 
granted oonoessions to enable him to create his own water power. Leases of 
water power should provide for the resumption or transfer of rights and for the 
acquisition of the hydro-eleotrio plant on an equitable basis, should it become 
necessary in the public interest, or should the initial industrial undertaking 
be compelled at any time to cease working. 

Proposals for generating water power from canal falls and other 
irrigation works should be considered by a joint committee composed of 
officers of the Public Works and Industries Departments, so that conflicting 
interests may be adjusted as far as possible, and the utilisation secured of 
auy sources of power which now exist or can be created. 



CHAPTER VII. 


THE INDIAN IN INDTI8TBIEI. 


101. We may now examine further the part played by Indian^ of The Htfie Mtal 
classes in the industrial development of the country, in order to ascertain the dWneait 
lines along which this tendency may be further stimulated. In a subse- 
quent chapter we deal with the conditions under which factory labour lives, and developnent. 
show that these are in the highest degree antagonistic to any improvement in 
efSciency. These conditions are not easy to alter ; but it is obvious that the 
great obstacles are the lack of even vernacular education and .the low 
standard of comfort. The higher grade of worker, the mechanical artisan, 
in the absence of adequate education has also been prevented from attaining a 
greater degree of skill. He finds himself where he is, less by deliberate choice 
than by the accident of his obtaining work at some railway or other 
engineering shop, or by the possession of a somewhat more enterprising spirit 
than his fellows. There is at present only very inadequate provision for any 
form of technical training to supplement the experience th|it he can gain by 
actual work in an engineering shop, while the generally admitted need for a 
more trustworthy and skilful type of man is met at present by importing 
chargemen and foremen from abroad. 

Traders, employers and financiers differ very widely throughout the 
country in efficiency and in the degree of success which they attain. This 
must be ascribed to the fact that, in the absence of a proper system of industrial 
education and a considered policy of encouragement to industries, hereditary 
predisposition and the influence of surroundings have been left to produce 
their inevitable effect. The castes which exhibit the highest degree of 
intelligence are, with few exceptions, those whose functional characteristics have 
in the past been religious leadership, government service, or trade, and it is 
from these that the leading Indian industrialists, financiers and merchants 
have hitherto been mostly drawn. Though the representatives of these classes 
have attained a high degree of success in Bombay and Gujerat, and though 
there are numerous instances of successful Indian industrial enterprise in 
other parts of the country, Indian capitalists generally have followed their 
ancestral tradition of rural trade, and have confined themselves to the 
finance of agriculture and of such industries as ahready existed. When com- 
munications were improved and India was brought into effective touch with 
the outside world, traders took advantage of the changed position merely to 
extend the scale of their previous operations. Like the landlords, they 
lent money to the cultivators and found a profitable investment in landed 
property. In trade and money-lending ai^, to a less extent, in financing 
village artisans, the trading classes found that large and certain gains were 
to be made ; while modern industries required technical knowledge, and 
offered only doubtful and, in most cases, apparentlyismaller profits. The failure 
of the more intellectual classes to take advantage of the new prospects was 
especially marked in Bengal, where it contrasts with the success of local 
European enterprise. Here and in most parts of India, these classes grasped 
eagerly at the prospect of Government, professional, and clerical employment, 
and freely availed themselves of the system of education which was brought 
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into being by the British Giovernment, partly with a view to fit them for that 
very work. The ofiFect of ihe purely literary type of education, which was the 
only one generally provided, has been so frequently discussed that it is not 
necessary to pursue the subject here in detail ; it is, however, very necessary to 
realise its importance as a factor which has militated against industrial develop- 
ment, and to emphasise the necessity for a system of education which will 
impart a practical bias to the minds of Indian youths. 

102. The state of affairs in Bombay is altogether different. If the cause be 
sought, some indication of it may be found in the fact that Indians have held a 
large and important share in the trade of Bombay since the city first came into’ 
English hands. The Mahomedans of the west coast, especially, traded by sea 
with the Persian Gulf, Arabia and East Africa from much earlier times. The 
Parsees and Hindus from the northern Bombay coast districts are recorded, at 
the beginning of the British occupation, as taking, with the Mahomedan sects of 
Hbojas, Memons and Bohras, a most important share in the trade of the 
port as contractors, merchants, financiers and shiplmilders, and have throughout 
shown thcm.selves little, if at all, inferior to the Europeans in enterprise, and 
usually in command of more capital. . 

The valleys of the Nerbada and the Tapti had been for ages devoted to 
the cultivation of cotton. A considerable export trade was carried on from 
Broach and Surat, the ports at the mouths of these rivers, with the aid of 
an efficient maritime population. The Parsees also after settling in this 
tract secured a share of the trade. With the silting up of these rivers and the 
increase in the size of ships, Bombay became the centre of. the export trade 
from the west coast of India. The import of coal from England facilitated 
the starting of the first cotton mill in Bombay in 1861 by a Parsee, Mr. 
C. N. Davar. The number of mills increased slowly at first, and it was not 
till the cotton boom of the early sixties had come and gone, and the value of 
steady industrial investments had made itself appreciated, that it became consi- 
derable. By 1876 it bad risen to 29, and the manufacture of cotton had 
become accepted as a safe and profitable investment for capital, while by 1889’ 
it had increased to 69, after which came a lull, but a further rapid rise took 
place after the year 1895, and the subsequent expansion has been continuous. 
Much of the capital invested was derived from the profits made in the opium 
trade with China, and, of course, from the money which the cotton boom brought 
into Bombay. The cloth trade with Africa and Arabia and the yarn trade with 
China had become important by 1882. The closing of the Indian mints in 1893' 
to .the free coinage of silver, together with the industrial development in recent 
years of Japan, which now not only supplies its own needs but is a keen competitor 
with India in the China yarn market, have to some extent retarded the rapidity 
with Mhich the Bombay yarn industry was previously expanding, and hay& 
turned the attention of those interested in it to the production of cloth on a larger 
scale. At the present time, the number of mills controlled by European interests 
is trifling, and the proportion of European mill employes also tends to decrease. 
The marked contrast between the trading and industrial position of Indians in 
Bombay and Calcutta, and the light thrown thereby on the important question 
bow to assist the Indian people, generally, and educated Indians, in particular, 
to take an increased sbare^n industrial enterprise, must be the excuse for a. 
somewhat prolonged discussion of this subject. 

It is noteworthy that in many cases the classes most successful in indostriat 
and trading enterprise do not care for employment of a nature demandifig skill 
in industrial technique. In some parts of India, Brahmins, though Icehs 
engaged in trade, produce a fair number of engineers and other skilled 
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indostrialifts. It is not in manual skill, if they care to. acquire it, or in the ' 

•capacity for understanding technical problems, that the castes which have in 
the past sought knowledge rather than commercial success, ai'e deficient ; it is 
rather in enterprise and in business sense, qualities which cannot be developed 
by a purely literary eduoatlon and are more dependent on youthful environment. 

A few individuals, possessed of greater determination or aptitude than their 
fellows, have, however, achieved varying degrees of success. 

103. A brief account of the awadeshi movement, a popular effort to promote The mmMImJM 
indigenous industrial enterprise which was taken up by the educated classes in Mowasnt 
most parts of India, though especially in Bengal, will illustrate both the 

iesire of more advanced Indians for the industrial progress of their countrymen, 
and the causes which have hitherto combined to prevent their realising this 
ideal to any great extent. 

The necessity of securing for India the profits which accrue from the manu- 
facture of her raw materials, to the export of which her commercial activity 
lias hitherto been mainly confined, had for many years beon urged on the 
Indian public by Europeans as well as by Indians. Among the latter, the late 
Mr. Justice Eanade was the leading exponent of the new views, which 
involved an appeal to Indian capitalists to invest their funds more largely 
in industry, and to the younger members of the literary castes to abandon their 
traditional aversion from manual labour and to fit themselves for industrial 
mterprise. The Indian Industrial Conference, started in 1905 expressly 
bo further this cause, has met regularly every year since, and has devoted itself 
bo the dissemination of industrial information and to a propaganda of its views 
imong the educated classes. At a slightly later date, atoadeehi principles began 
bo receive the support of the more advanced Indian politicians, especially in 
Bengal owing to local causes. The success of Japan in her war with llussia 
appealed strongly to the imagination of educated Indians, who saw in Japanese 
progress and efficiency an example of what could be accomplished by an eastern 
nation. It was to bhe policy of tho Japanese Government that the great 
industrial advance of Japan was ascribed by them, and numerous Indians began 
it this time to repair to that country for industrial training. These causes 
bed to the increased use of Indian goods and to the starting of small factories 
by Indians, especially for the manufacture of piece-goods, soap, 
natohes, pencils, and cutlery, and of stores where the products of these 
factories w^ero to be sold. This was in itself a laudable idea, and it was 
financially supported by many persons who were entirely free from all extreme 
political views. But the boycott of foreign goods, which was the form given 
to the movement by some of its more advanced supporters, carried with it the 
dements of failure, by alienating in many quarters the sympathy and support 
which it might otherwise have claimed. 

104. The original movement also suffered from serious errors. Too many of 
its disciples were apt to suppose that, because an article was manufactured 
ibroad and imported into India, it could necessarily be made in India at a 
profit. Unfortunately also, the promoters of the newly established concerns 
aoked business ability and practical experience, and overlooked the fact that 
;he imperfect theoretical knawledge of an industry, acquired from the study of 
looks or even ih technical institutions, is an insufficient equipment for under- 
baking manufacture on a commercial scale. Professional men and landowners 
put money into businesses that commanded no better technical direction and 
jxpert knowledge than those of youths half trained in this way. Even where 
more experieno^ men were forthcoming to carry on the actual work, the industry 
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or its location was too often selected by its promoters without a due oonsideraf 
tion of tbe economic factors inrolved ; and concerns were frequently started 
with inadequate capital. For reasons which are discussed in the next chapter, 
government was unfortunately not equipped to meet the tide of enthusiasm 
half-way ; to guide it to success by expert aid and business advice ; and to place 
the country on the path of sound industrial development by the provision of 
systematic technical and commercial education. The %imdetihi movement thus 
resulted in numerous failures, almost always due mainly to lack of business 
aptitude and commercial and industrial experience in classes which had had no 
opportunity of acquiring them. It says much for the strength and soundness of 
the feeling which underlay the effort, that it still remains to some extent 
effective, and that a few professional men and landowners are still found, 
in Bengal and elsewhere, who support atcadeshi enterprises with such capital 
as they can afford. 
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CHAPTER VITI. 

GOVERNMENT INDUSTRIAL POLICY IN REGENT YEARS. 

105. The commercial instincts of the East India Company had from its Historjr 
earliest days in this country led it to make "v arious attempts to improve those 

Indian industries from whicli its export trade was largely drawn, as, for example, poifoy o| ”* 
by organising and financing the manufacture of cotton and silk piece-goods and industrial 
silk yarn, although this policy met with opposition from vested interests in devetopment. 
England, which were at one time sufficiently powerful to insist that it should be 
suspended and that the Company should instead concentrate on the export from 
India of the raw material necessary for manufactures in England. The effects 
of this traditional policy continued for some time after the Company had ceased 
to be a trading body, and even after it had been replaced by the direct rule of the 
Crowm and doubtless moulded such subsequent efforts as were made in the same 
direction by Government. But as laissez-faire views gradually gained increasing 
acceptance both in England and in India, these spasmodic efforts became less 
frequent, and tho first attempt at a general policy of industrial dev(‘lopment took 
only two forms— a very imperfect provision of technical and industrial education# 
and the collection and dissemination of commercial and industrial information. 

One expression of the latter policy was the Calcutta Exhibition of 1 Sttl-Su, which 
led to the institution of the Calcutta Commercial Museum, now jiart of tho 
Indian Museum, and to tho examination of Indian industrial resources by the 
Reporter on Economic Products. Sir George Bird wood’s work on tho '* Indus- 
trial Arts of India,” tho “ Indian Art Journal,” the Indian and Colonial 
Exhibition held in London in 1886, and the institution about 1890 of a series of 
provincial monographs on Indian industries may be regarded as isolated and 
desultory efforts in the same direction. Various exjierts also were employed to 
investigate matters of industrial imj)ortance and aAvaken interest in them, while 
the Geological Survey began to deal with the economic uses of minerals, a 
branch of its work which was more definitely systematised from about tho year 
1904. 

All that was done, however, was due rather to a few far-sighted individual 
officers than to any considered and general poljcy on the part of Government, 
though it is true that Government recognised the need for such a policy by the 
creation in 1906 of a separate imperial Department of Commerce and Industry. 

Even 80 ,* it ife believed that this department by no means took the form originally 
contemplated by Lord Curzon, the Viceroy responsible for its inauguration. 

It is to the initial phases of this movement and to the severe set-back which it 
received in 1910 from a decision of the then Secretary of State, after detailed 
proposals for organisation and uork had been actually elaborated in the United 
Provinces and Madras, that we now desire to draw attention. 

106. In 1907, a conference was held at Naini Tal by Sir John Hewett, United 
Lieutenant-Governor of the United Provinces, who had been the first Province*. 
Member in charge of the new Department of Commerce and Industry. 

Tho proposals accepted at this conference included the appointment 
of a provincial Director of Industries, advised by a board of officials and 

businessmen, whose main functions were to bo the acquisition aiid dlssemina- 
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tion of industria] information, the introduction of new and the stimulation 
of existing industries. For these purposes the Director was to be provided 
vrith an expert staff, and to have the control of industrial and technical 
education and, in particular, of a technological institute to be established at 
Cawnp ore, the professors attached to which were to assist by investigation and 
advice in the solution of industrial problems. With the help of the staff of 
the technological institute, the Director was to pioneer new industries and to 
experiment in improved methods and demonstrate their application to certain 
existing industries on a commercial scale. In their Eesolution No. 1163-XVII- 
415, dated 27th August 1913, the United Provinces Government reviewed the 
extmat to which subsequent experience had led them to modify their ideas, which 
had, however, only been carried into effect to a very limited degree. Theis 
most important conclusions were that tlie headship of the technological institute 
should bo separated from the Directorship of Industries, owing to the fact that 
a scientist was clearly needed for the former and a man of general industrial 
and economic knowledge with a business instinct for the latter; and the 
recognition of the truth that the science of directing organised industrial con- 
cerns can only be learned by experience, and not in technological institutes, 
however elaborate their equipment. 

In pursuance of the recommendations of the Naini Tal conference, loans or 
grants were given to several concerns, especially to sugar factories. Some of these 
were spent, under the advice of the Government Sugar Engineer, in remodelling 
existing factories. Tlie inevitable difficulties besetting these early attempts to 
assist industry, in the absence of a properly considered and accepted policy or 
of a systematised organisation to give effect to it, are well exemplified by the 
history of the loan given for starting a sugar factory in the Gorakhpur district, 
and of the experimental cotton-seed oil factory at Cawnpore. The loan of seven 
lakhs of rupees was granted to the sugar factory in the hope that it would induce 
capitalists to establish cane factories on modern linos. It does not appear to 
have had any marked effect in this direction, nor in the training of Indian 
apprentices as sugar makers, wliich was one of its conditions. Though the 
proposal was examined and reported on in the first instance by the Sugar 
Engineer to Government and the Director of Agriculture, the terms of the loan 
did not bind the company to accept advice from, or even to permit inspection 
by, any Government officer. The machinery and the process adopted were not 
in all respects suited to Indian conditions ; the first season or two were unfavour- 
able, and the enterprise naturally suffered at first. 

The Government pioneer, oil mill was started at Cawnpore under the 
management of a European agency firm, to investigate the possibility of the 
extraction of cotton-seed oil on a commercial scale. The venture was initiated 
without the assistance of any expert in cotton-seed oil manufacture, and was 
subsequently closed down in consequence of orders of the Secretary of State 
of which more will be said belou'. The mill had not worked long enough to 
yield definite data of commercial value, though the results were said to be 
promising. It was made over to private owners, who found it necessary to 
modify the plant installed by Government, which was not of the most suitable 
typo for its purposes. 

107. In the early nineties of last century, proposals that the water power, 
which would become available on the completion of the Periyar irrigation 
project, should be utilised in the manufacture of aluminium by the then new 
electrolytic methods, had awakened interest in the Madras Presidency. Nothing 
has come of these proposals, and to this day tho water power remains undeve- 
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loped ; but in 1898, Government sanctioned experiment8-€U; the School of Arts 
in working up sheet and ingot metal procured from the British Aluminium 
Company to determine whether the metal would prove useful to the people of 
India, and, if so, to build up a market for it in the country, whicli would justify 
the establishment of hydro-electric works for its production from Indian ores. 

It was thought that, if aluminium could bo smelted in India, it might prove a 
convenient substitute for copper, brass, tin, zinc and load in many of their 
industrial and domestic applications. Tlie average yearly imports of copper and 
brass from 1891 to 1896 had been over 24,000 tons with a value exceeding two 
crores of rupees, and it appeared well worth w'hile to make some attempt to 
introduce a metal, which could ultimately be manufactured in the country, 
as a substitute for those which, as it then seemed, must be imported. In the 
course of six years, a fairly large business in aluminium hollow-w’aro was 
developed, and a demand w'as created which led to the establishment of a 
number of small factories in other ])arts of India. ♦^At the end of 1903, the 
Madras Government considered that they could not usefully carry on the work 
any longer, and they sold their jjlant and stock ew bloc to the Indian 
Aluminium Company for a lump sum which left them with a clear profit of 
Es. 30,000 on their experiment The imports of the metal thereafter steadily 
increased, and in 1912-18 amounted to nearly 1,800 tons valued at over 25 
lakhs of rupees, but the outbreak of war seriously restricted further progress, 
and the prohibition of imports of aluminium in 1916 necessitated the closure of 
the factory, at least temporarily. The experiment has not yet achieved its 
original object, but it has created a largo market for aluminium in India 
which is a desirable preliminary to the establishment of works in the country 
for the extraci-ion of the metal. During the five years 1911 — 1916 (in two 
of which operations were seriously affected by the war) 5,737 tons of 
aluminium, valued at over 89 lakhs of rupees, w'ere imported. 

The success which attended their initial industrial endeavour led the 
Government of Madras in 1899 to obtain sanction from the Secretary of State 
to the appointment of a whole-time otlicer, to supervisee and stimulate technical 
and industrial education. In the first instance, the appointment was sanctioned 
for three years and was rehewed for a similar period, and finally, in 1906, was 
extended for a further period of five years, when the officer was designated 
the Director of Industrial and Technical Enquiries. A detailed history of the 
work in Madras has been prepared under the orders of the Local Government 
and submitted to us as a “ Memorandum on the Department of Industries in 
the Madras Presidency,” (Appendix J.). Erom this memorandum it will bo 
seen that step by step the Madras Government committed themselves to an 
increasingly active policy for the promotion of industries. Hand-loom weaving 
was greatly developed, the chrome process of manufacturing leather was intro- 
duced, irrigation by pumping was started and boring for water was undertaken ; 
in addition, an organisation was created for assisting private individuals to 
install power-driven machinery and plant. These numerous activities aroused 
the opposition of the local European commercial community, who interpreted 
them as a serious menace to private enterprise and an unwan’antablc interven- 
tion on the part of the State in matters beyond the sphere of Government ; on 
the other hand, the Indian public approved of the policy which had been 
pursued. 

108. There were, how'ever, certain incidents in the history of the develop- Effect ol l4>id 
ment of industries in Madras which merit special notice. An industrial ^ 

conference was held at Ootacamund in 1908. The Madras Government Order industrial 
No. 2894, dated 17th October 1908, reviewing its recommendations, appointed policy. 

» A 
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a special officer undor tbe title of Director of Industries, to control pioneer 
enterprises and practical industrial education, and to establish a bureau of 
industrial information and an industrial museum. The conference had 
recommended that he should be assisted by an Advisory Board. Technical 
education was to remain under the Director of Public Instruction. But when 
the scheme was laid before the Secretary of State (Lord Morley), the essential 
feature of experiment and demonstration by Government agency on a 
commercial scale entirely failed to secure his approval. In his despatch 
No. 50-Revenue, dated 29th July 1910, Lord Morley said that the results of the 
attempts to create new industries wore not of a character to remove his doubts 
as to the utility of State effort in this direction, unless it were strictly limited 
to industrial instruction and avoided the semblance of a commercial venture. 
The policy, w'hich he was prepared to sanction, was that State funds might be 
expended upon familiarising the people with such improvements in the 
m^iods of production as modern science and the practice of European 
countries could suggest. Further than this the State should not go, and it must 
be left to private enterprise to demonstrate that these improvements could be 
adopted with commercial advantage- 

Lord Crewe, who followed Lord Morley as Secretary of State for India, in 
his despatch No. 24- Revenue, dated March 12th, 1912, expressed views some- 
what divergent from those of his predecessor : — 

“ The creation of a separate Department of Industries in the Madras 
Presidency must turn on the question of the functions proposed 
to he assigned to it. As regards the latter, I must reaffirm my 
predecessor’s decision against the extension of its activities to 
trading on commercial lines. I have no doubts as to the wisdom 
of that decision. At the same time I desire to point cut that the 
Government of Madras appear to have placed too limited a 
construction upon the orders given in my predecessor’s despatch 
of 29th July 1910. The policy which ho then sanctioned was 
that State funds might be expended upon familiarising the 
people with such improvements in the methods of production as 
modern science and the practice of European countries could 
suggest. This need not be interpreted as confining instruction 
solely to industrial schools. I am prepared to recognise that in 
certain cases instruction in industrial schools may be insufficient 
and may require to be supplemented by practical training in 
workshops where the application of new processes may be 
demonstrated ; and there is no objection to the purchase and main- 
tenance of experimental plant for the purpose of demonstrating 
the advantages of improved machinery or new processes ^nd 
for ascertaining the data of production. I have, for example, 
in view the experiment which the Government of the United 
Provinces is now carrying on with a small sugar plant. 
Such an experiment, does not exceed the limits within which 
the Government of Madras may promote the industrial develop- 
ment of the Presidency.” 

Lord Crewe stated in addition that he was prepared to sanction the cons- 
titution of a Department of Industries on the lines subsequently laid down in 
the Madras Government Order No. bbS, dated April Ist, 1914, where the func- 
tions of the Director of Industries are defined as follows : — 

(1) to collect information as to existine: industries, their needs and fli« 



(2) to carry out and direct experiments connected with such enquiries ; 

(8) to keep in touch with local manufacturers, to bring the results of 
his experiments to their notice and to obtain their co-operation 
in the conduct of operations on a commercial scale ; 

(4) to supervise the training of students ; and 

(5) to advise Government with regard to technical matters involving 

legislation. 

109, Even after Lord Crewe’s despatch the Government of India seemed 
to be in doubt as to how far they would be justified in sanctioning proposals 
for demonstration plants, financial assistance and other forms of direct aid 
to industries. Their desire to move in these matters, which had not so far 
reached the stage of active- fulfilment, had received a decided set-back. The 
difidculties were increased by the fact that they had neither the organisation 
nor the equipment to give effect even to the comparatively limited policy sanc- 
tioned by Lord Morley. It was not, however, till some time after the out- 
break of war that they resolved to examine the question in a comprehensive 
w'ay, and to that end appointed our Commission. 

The attitude of Government did not satisfy the important section of 
Indian public opinion which desired the industrial regeneration of the country. 

The reversal ot the policy enunciated by Lord Morley was frequently demand- 
ed ; and the success of Japanese industries, brought home forcibly to India by 
a very large increase of Japanese imports, was cited as an instance of what 
a previously backward eastern nation could accomplish with Government 
encouragement. 

110. The Eastern Bengal and Assam Government held a conference at Subeeqnent 
Dacca in 1909, which made certain proposals involving the creation of a 
Department of Industries and the establishment, in connection with a scheme action. 

for technical and industrial education, ^of a central institute at Dacca, one Eastern Bengal 

function of which would be to impart, with the help of small Government 

factories grouped round it, practical training under commercial conditions. The 

introduction of pioneer factories was also proposed. The Secretary of State (now 

Lord Crewe) expressed general approval in his despatch No. 12-Public, dated 

19th January 1912. A scheme had also been devised for a technological institute 

at Calcutta ; but owing to the readjustment of the boundaries of the Bengal 

provinces in J 912, it was found necessaiy to recast both these schemes, and 

with this object a report was prepared in 1913. No practical effect has so far 

been given to these proposals, which have been criticised in paragraph 219 of 

the Bengal District Administration Committee’s I’eport as tending to give too 

purely educational a bias to the objects and methods of the Department 

of Industries. 

The United Provinces Government appointed a Director of Industries in United 
1910, and further loans w'ere subsequently made to various industrial concerns Provinces, 
hy this Government A dep6t for the sale of the products of cottage industries 
was started at Cawnpore ; a glass worker and a press-tool maker were obtained 
from England ; and various investigations were made into the possibilities of 
certain local products, notably dyes and tanning extracts. 

Directors of Industries have been appointed by the Governments of Other Province!. 
Madras, the Punjab, Bengal, Bombay and the Central Provinces. These 
appointments have been filled, at any rate temporarily, from the Indian 
•Civil Service. 

In Madras, the Industrial Department was broken up, after the receipt Madras, 
of the Secretary of State’s orders of 1910, into a Pumping and Boring 
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Bepartment directly under Goyemment, and an Inspectorship of industrial 
schools under the Department of Public Instruction. Both these branches 
were for a time under the control of the same officer, who was assisted by 
dyeing and leather experts in other work which he was also detailed to super- 
vise. The Industrial Department was reconstituted, with effect from 2l8t 
March 1914, but owing to various causes little progress has been made in the 
work under the charge of the dyeing and leather experts, thoUgh a central 
institute for dyeing, weaving and piotal work in Madura is under construc- 
tion, and a tanning and leather school has been in existence for some years. 
After the outbreak of war, the Madras Government thought that an effort 
should be made to take advantage of the temporary cessation of foreign com- 
petition to start new industiies and revive certain ostensibly promising 
industrial ventures which had previously failed. The manufacture of glass, 
paper and pencils, and oil-seed milling were attempted, but unforeseen difficul- 
ties arose from inability to obtain plant and the services of suitable experts. 
The glass experiments completely failed, and the attempt to introduce modern 
methods of milling oil seeds, owing to non-delivery of the machinery, did not 
advance beyond the experimental stage, the results of which were favourable. 
The manufacture of paper was started again at Punalur, and, after unsatis- 
factory experiments with a number of Indian woods, the pencil factory set up 
in Madras has achieved considerable success with cedar wood imported from 
British East Africa. 

In Bombay, an Advisory Commiiteo was appointed in 1915 to report on 
such schemes as were submitted for its approval, and advise the Government as 
to the support which should bo extended to these. At the beginning of 1918 
this committee was dissolved at its own suggestion and replaced by a Director 
of Industries. 

In the Central Provinces, the Director of Agriculture in 1911 was 
appointed Director of Industries also and charged with the main task of aiding 
certain selected cottage industries.' The staff of his department included a 
textile expert and a European craftsman, who is head master of the School of 
Handicrafts at Nagpur, and whose duties include the giving of advice and help 
to local artisans in wood and meta,l. In 1917, a separate officer was temporarily 
appointed as Director of Industries. 

In almost all provinces, the Departments of Co-operative Credit assist 
cottage industries to organise, finance, purchase and distribute on co-operative 
lines. Little, if any, progress, however, has yet been made in co-operative 
production. 

111. Industrial surveys were undertaken at various times between 189(> 
and 1914 in Bengal, the United Provinces, the Punjab and the Central Pro- 
vinces. The Bengal Government in particular carried out no less than three, 
but nothing definite seems to have resulted from any of them except the report. 
None of these surveys was made by officers with technical knowledge of any 
industry, and they were all confined to a description of the various provinces 
from an economic point of view, including superficial accounts of organised 
industries and more detailed investigations of small and cottage industries, with 
descriptions of processes, rates of wages, cost of raw material, and prices of 
and demand for products. The reports usually include proposals on t^ery general 
lines for the improvement of local industries, with schemes for the organisation 
of the necessary staff. They are useful only for administrative purposes as 
reviews of the existing industrial position, and as affording a basis for the 
organisation of a local Department of Industries. Expert examinations oi 
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particular industries alflb liaye been made in Bombay, but the publication of 
the information so acquired has not had much, if any, practical influence on 
the public. 

This account of the efforts made by Government for the improvement of 
Indian industries shovrs how little lias been achieved, owing to the lack of a 
definite and accepted policy, and to the absence of an appropriate organisation 
of specialised experts. Sucli experience as has been gained in the few attempts 
which have been made by the Imp^ial and the Local Governments is chiefly 
of a negative character ; much valuable time has been lost, during which subs- 
tantial advances might have been registered, and the outbreak of war, which 
should have proved an opportunity to reap the fruits of progress, has served 
mainly to reveal and accentuate startling deficiencies. 
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CHAPTER IX. 

THE OBaANISATION OF SCIENTIFIC AND TECHNICAL 
SERVICES AND THE PROVISION FOR RESEARCH 
WORK IN INDIA AND ABROAD. 

112. In the course of our tours we visited the Forest Research Institute Existing ponam 
at Dehra Dun, the Agricultural Research Institute at Pusa and the Indian ^ 

Institute of Science at Bangalore. We also inspected the laboratories and 
equipment for research work in the Agricultural Colleges at Cawnpore, Nagpur, 

Coimbatore and Lyallpur. Further we made a special point of ascertaining 

what facilities existed under the Education Department in schools or colleges, 
under other departments of Government or privately, for research work, which 
would in any way promote the industrial development of the country. We 
also took occasion to enquire to what extent useful work has been done for India 
by the Imperial Institute, and to uhat extent it n as considered desirable to 
refer problems to scientific men at home. 

We were impressed by the value of the work which has already been 
done in the organiesed laboratories, and by tlie absolutely unanimous opinion 
Avhioh was expressed by all scientific officers as to the inadequacy of the 
staffs in point of numbers. Everywhere we were brought face to face with 
unsolved problems, requiring scientific investigation on an extended scale. 

On the one side, we saw the results accomplished by enthusiastic scientists, 

Avhich, regarded from the purely economic aspect of the question, have added 
enormously to the productive capacity of India ; on the other side, we were 
told by forest officers, agriculturists and indigo planters, engineers and manu- 
facturers of the limitations placed upon the development of their work and the 
frequency with which they were brought to a standstill by a lack of knowledge 
regarding matters which could only be ascertained by systematic research 
work. Such success as has been ^attained by the Institutes at Pusa, Dehra 
Dun and Bangalore should not bo gauged solely by its pecuniary returns, as 
the experts employed have had their attention directed to specific problems 
urgently calling for solution, and those which were likely to yield immediate 
results have naturally been taken up first. 

We do not propose to deal Avith the general problems of pure scientific 
research ; but in relation thereto, attention should be forcibly drawn to the 
striking success obtained by those officers in Government departments whose 
position has enabled them to specialise in their work. 

113. As industries conducted on modern lines, with facilities to keep abreast Sdentlflo adtioe 
of developments in other countries, require technical as much as commercial 
experience and efficiency, it is desirable that each scheme should be examined 

by appropriate technical specialists before Government grants concessions or 
promises in advance any form of support to a new industrial enterprise. The 
absence of such technical officers and the consequent inability to distinguish 
between the good and the unsound industrial schemes offered, have given 
rise to undue hesitation in granting reasonable concessions. Frequently, 
thetefore, there has been displayed by Government officials an apparent 
indifference to industries, which has been confirmed in the public mind 
by the absence of any openly expressed policy of encouragement. 
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The maintenance of a staff of suitable technologists and scientific experts 
is thus essential to industrial development. The most prominent deficiency 
an..d most promising field is in connection with research work on the raw 
materials of the country, especially on the vegetable products. As a 
consequence of the maintenance of a well organised, thqugh small, 
Geological Survey Department for the past 60 years, our information 
regarding the mineral resources of the country has reached a relatively 
satisfactory stage ; indeed, there are various mineral propositions that 
are merely awaiting advances in other directions for exploitation to commence, 
and Government has, at its command, in the Geological Survey officers, 
a corps of specialists who can be relied on for the necessary advice as 
development proceeds. 

114. In the case of vegetable products, however, which occur in such 
enormous quantities and great variety, comparatively little work has been 
done of the kind necessary to translate the purely scientific data into a 
form suitable for the investing industrialist. Sir George Watt* has 
gathered together a mass of material which, in bulk, is evidence of 
the great amount of work done by him and by many other workers, 
official and private. But examination of the data concerning any product 
of probable commercial value generally brings into noticeable relief our 
ignorance of the very facts that are necessary for satisfactory industrial 
enterprise. 

Samples of vegetable products have been examined by scientific workers, 
either in India or abroad ; chemical analyses and other tests have been made ; 
bxit often there is a doubt as to whether the samples were representative, whether 
they represented the plant at its best, whether similar or better results could be 
obtained under regular commercial practice, whether the material occurs in 
quantities that would permit of economic assembly at a suitable place of 
manufacture, or whether the accessory conditions are such as to justify capital 
outlay. Data such as these arc necessary before a wise investor will risk his 
money in an industrial enterprise that depends on the maintenance of a 
supply of raw material of the right sort obtainable under favourable 
conditions. 

115. These data, it is true, can be obtained by any private individual or 
enterprising company, but it is important to remember that the indhidual or 
company, who undertakes “ prospecting ” work of any kind, expects very 
properly to be paid for each successful find much more than its actual cost : 
ho must cover those of his losses that are due to unsuccessful ventures, and 
thus each enterprise that is taken up becomes charged with the expenses 
of those that are abandoned, the capital is correspondingly “ diluted ”, and 
the industry is handicapped. 

I’or most industries, it is not the chief raw material that gives the wise 
investor anxiety so much as the accessories. Thus the expert prospfector of 
one substance may find his favourable results of no use, without favourable 
results of a wholly different class. Further, for general industrial progress 
the manufacturers of India must be in a position to make use of the results 
of work done elsewhere ; but to apply them to local conditions is often by 
no means easy. In some instances, fee information available is designedly 
left incomplete and gaps have to be filled in by trials and experiments, whilst 

•‘•Commeroia] Produots of India”, publUhed uuder the authority of the Secretary of State for India by 
Job# Murray, 1908, wbioh ia a abort edition reriaed to 1908 of Watt’a ** Dictionary of the Eoouomio Produote 
of Iniia."— Calontta, 1888—1899. 
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the adaptation of methods and processes to Indian conditions and to Indian 
materials often involves research work of a complex and diflSoult character. 

■Between the first stage of the inception of an industrial uudertaking and its 
actual realisation there is usually a necessity for scientific and expert control. 

Much money in the past would have been saved, if the importance of these 
preliminary investigations had been realised. Ordinarily, no firm can afford 
to risk the cost of employing the various experts so required in an uncertain 
venture. This is more appropriately the business of the State, and tho survey 
of its natural resources should be undertaken systematically, not in| the form 
of an isolated series of special prospecting tests, which results in frequent 
repetitions, with wasteful overlapping of results and embarrassing gaps. The 
best intentions on the part of Government and a wise policy of industrial 
sneouragement will never have their full value, unless preceded by a systematic 
mrvey of the country’s natural resources. Private enterprise, however, will 
follow in a healthy form and with little artificial stimulus, when suflBcient 
information of the right kind is made available in a way that reduces the 
opportunities of the speculator to prey on a credulous investor. The striking 
financial results, which followed quickly and directly after the employment 
from about 1905 of scientific specialists in agricultural research, demonstrato 
the wisdom of investing in modern science, and indicate also tho opportunities 
that have almost certainly been missed in many other ways that affect 
the prosperity of the people and the revenues of the State. We have thus no 
hesitation in recommending a very substantial increase in the scientific and 
technical services as essential to industrial development. 

116. We have discussed with various witnesses the form of classification Easting laek d 
and organisation most likely to' be effective for the scientific services of a country organisation in 
of the size and varied character of India. The problems of pure research 

require a high degree of specialisation, which will become more pronounced 
with the development of che sciences generally. Por the practical application 
of the results of research, however, a wider appreciation of other sciences, an 
acquaintance with business methods, and sometimes intimate local knowledge are 
necessary. India * has at times had tho benefit of both types of scientific men, 
and for want of ofiScial co-ordination has often suffered from both. 

In addition to a general deficiency of scientific and technical officers, there 
is a noticeably absence of anything approaching a natural classification of the 
various classes of experts employed. Scientific and technical officers are 
employed, sometimes as whole-time officers in an organised and graded service ; 
at other times as experts on short-term agreements. There is a general want of 
uniformity and an absence of system about their functions, powers and terms 
of service. We have found the scientific experts forming heterogeneous 
groups, with no uniform conditions of service, with no definitely established 
policy or precise limits to their activities. The result is waste of money in 
duplicating equipment, absence of combined effort to form satisfactory reference 
libraries, overlapping of research work on some questions with consequent 
neglect of others, absence of authoritative check as to the value of results, 
confusion among tho general public, and a disconcerting variety of isolated or 
short-lived serial pubKoations. 

117. If one takes any single science, say, zoology, the problems that ari[se 
may be referred, in a purely haphazard w'ay, to- any one of many zoologists — to 
an officer working under the Forest Department at Dehra Dun, to any one of the 
various kinds of aoologists employed by the imperial or provincial Agricultural 

Departments, or at the Indian Museum at Calcutta Not one of these officers 

10 a 
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has any regular means of knowing what the otiiers are doing ; there is no one to 
check his results, and no one journal to which outsiders can refer as covering 
the whole range of zoological research activities in India. The zoological staff 
of the Calcutta Museum has recently been constituted as a Zoological Survey 
of India, but there are still more oflficial zoologists outside than within the 
new department, which consists of only four zoologists. 

The members of the Botanical Survey of India are only five in number, 
but all are largely occupied with extra-departmental duties, while a far 
larger number of official botanists are employed in quite other departments. 

Eor the various chemical problems that are essential to industrial 
development in the country, this form of organised confusion exists even on a 
larger scale. Chemists ' are employed by the various provincial Agricultural 
Departments, but some of them we found to be occupied with problems like 
dyeing,, paper-pulp making and the extraction of drugs, being apparently 
unconscious of what has been done, and is now being undertaken, in other 
parts of India. Chemists are employed at the cordite factory near Wellington 
under the Ordnance Branch of the Munitions Board. A tinctorial chemist is 
employed under the Director of Industries in Madras, and another under the 
Director of Industries in the United Provinces. A mineral chemist works 
under the Geological Survey. One or two metallurgical chemists are engaged 
as inspectors of steel at Kalimati. Chemists are employed in the Medical 
Stores Department, in the Mints, in the Forest Department, under the 
Superintendent of Local* Purchases, under the Collectors of Customs, as 
professors in various Government Colleges, and as chemical analysts to Local 
Governments, while there appear to be no definite conditions governing the 
reference of chemical problems to the ImperiaHnstitute in London. Most of 
these chemists may be required to give authoritative advice on any branch of 
chemistry ; they are in isolated posts, generally with no official prospects of 
promotion of a kind that would satisfy any scientific man of energy and 
ability. It is not within any one’s powers to obtain a collective opinion on any 
chemical question. The permanent official establishments are also supple- 
mented at irregular times by the employment of temporary experts, on the 
apparent assumption that India has insufficient problems to occupy the life’s 
work of one man in connection with such large industries as silk, tanning, 
glass, glycerine, paper-pulp, and soap. 

Apart from the dissipation^ of energy due to this unorganised variety, the 
employment of isolated experts, whether permanent or temporary, results in a 
waste of money. A scientific service, with a definitely established position, 
can attract recruits for smaller initial pay than one of unknown prestige. 
Many of the scientific specialists quickly reach their maximum salaries, and, 
Ai'itnessing the gradual rise in pay and position <of their contemporaries in 
other services, naturally grow discontented, and consequently become of 
reduced value to the country. In view of the fact th^it no quantitative 
standard can be established to gauge scientific research, no one can say what 
the country loses by discontent among its scientific staff. 

ssifteation ol 118. There are two principal ways in which scientific officers can be 

mtwc oncers, viz., {a) by taking the single science subject as the main bond of union, 

or (6) by taking the application of the various sciences as the line of primary 
grouping. The Geological Survey and the Agricultural Departments are oui* 
most satisfactory cases to illustrate each method of classification— -the science of 
geology is the bonil in the first case, and the application of such sciences as 
entomology, botany and chemistry to agriculture in the second. 
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The Geological Surrey is organised and equipped to deal with all problems (a) The 

<jonneoted with the development of our mineral resources, namely, the various as the bond i 

branches of pure geology required to complete the general geological map of ^y^^********^ 

India, mineral statistics, information regarding mineral occurrences, and the 

oonditions under which jwospecting licenses and mining leases are granted. 

The department touches on public education by making its reference museum 

accessible to the public and by lending officers for short periods as college 

professors. Three advantages have followed from this compact structure ; — 

» 

1. Everybody in India, whether an official or a private person, knows 

• exactly whether a definite problem does, or does not, come within 
the province of the Geological Survey ; 

2. The activities of its officers can never overlap those of another 

department withput being noticeable, while no other official, 
either of the Government of India or under a Local Government, 
can pose as an authority on mineral questions without obviously 
trespassing on the functions of a recognised and established 
department ; 

3. To the rest of the scientific world a member of the Geological Survey 

‘ always retains bis caste as a geologist, and the director of the 
department occupies ex officio an honoured position. 

These circumstances add to the prestige of tlio department and tend to 
foster an esprit de corpse which lends an additional attraction to the service. 

The department has maintained without interruption, since its foundation, 
a set of serial publications which, being the only publications of their kind in 
India, enable it to enjoy the benefit of a monopoly in making exchanges wiih 
other institutions abroad. As a result, it possesses one of the most satisfactory 
Teference libraries of its kind. This feature is one of very great importance, 
for it is difficult to over-estimate the value to the department of the certainty 
with w^hich an officer can rely on his library in following up a line of research in 
any branch of j)uro or applied geology. 

The scientific officers of the Agricultural Department are bound together (h) Applioatioia of 
by the fact that their various sciences are applied to agriculture. At the Pusa ** 

Kesearch Institute the scientific officers include mycologists, economic botanists, 
entomologists, bacteriologists and chemists. In each of the provinces, one finds, Forest Dep^ 
in addition to one or twu recognised agriculturists, representatives of some one ments. 
or more of these accessory varieties of scientific officers. We have been 
impressed with the high quality of officers who have been recruited in this way, 
and by the keenness which they show. They commence with a higher initial 
pay, and, up to ten years of their service, they have better prospects than the 
Geological Survey officers; but their official prospects are limited to the 
disappointingly short and blind alley into which they entered at an age too 
young to consider the ultimate aspect of this question. On the other hand, 
there is no check on the quality or quantity of work done by the various 
provincial officers. The chemist, the entomologist, or the botanist of each 
provincial Agricultural Department is a law unto himself, and is without 
the stimulating influence of other men of the same scientific caste. Although, 
for example, there is a principal for the Agricultural College at Coimbatore, 
the scientific officers associated with him, namely, an agricultural chemist, 
an economic botanist, a mycologist, and an entomologist, form, for research 
jturposes, separate departments, each being free to communicate direct with 
-the Director of Agriculture for the province. 
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Some of these specialists find it necessary to publish their results in extra- 
departmental journals. The plant pathologist at Pusa, for example, finds that 
his most suitable journal is one published at Berlin, and his scientific interests 
thus tend to become more closely linked with Gorman vegetable pathologists 
than with his colleagues in the Agricultural Department of India. ^ 

A perusal of the list of agricultural publications in India shows the wide 
field of literature over which the agricultural research worker must range 
before he can be certain that he has discovered the latest and most up-to-date 
information on his subject. 

The publications of the Agricultural Department fall into two main 
divisions : — 

I. Those issued by the Imperial Department of Agriculture: — 

1. The Agricultural Journal of India. (Quarterly.) 

2. Memoirs. (Occasional) in series, such as Botanical, Entomological, 

Chemical, Bacteriological and Veterinary. 

3. Bulletins. 

4. Annual Deports, viz., 

(i) Scientific reports of the Pusa Agricultural Eesearch Institute, 

(including the Deport of the Imperial Cotton Specialist). 

( ii) Deport on the Progress of Agriculture in India. 

(iii) Deport of the Imperial Bacteriological Laboratory, Muktosar. 

Besides these there are Proceedings of the Board of Agriculture (biennial) 
those of sectional meetings of the Board, and monographs and books. 

II. Those issued by provincial Departments : — 

(1) Annual Reports on the administration of the provincial Veterinary 

and Agricultural Departments. 

(2) Annual Reports on the working of the Agricultural Stations. 

(3) Occasional leaflets and bulletins on special subjects in English or 

vernacular for the use of cultivators and others. 

(4) Magazines on popular lines in English and veraacular, either 

conducted by the department or under its patronage. These are 

monthly or quarterly, and are designed to keep the cultivators of 

the province in touch with the work of the department. 

At the Forest Research Institute, Dehra Dun, wc found a forest economist, 
a chemist, a botanist, a silviculturist, and a zoologist, each working on his own 
special lines under a senior Forest officer as Director of the Institute. It is the 
business of the Forest Economist to detect, if possible, ways for bringing the 
forest products into greater use for the various technical industries. To make 
his office of any practical value, therefore, he must acquaint himself with the 
details of industries like paper-making, match manufacture, the extraction of 
drugs, essential oils and perfume8,5 besides having a knowledge of the various 
uses to which special kinds of timber can be devoted. His activitiCfe cover a 
field nearly as wide as that formerly attempted by the Reporter on Economic 
Products to the Government of India ; and, even if the range of subjects which 
he is supposed to know were possible to any human being, he would quickly 
realise that, by devotion to his special work, he must sacrifice his prospects of 
promotion to the higher posts’in the Forest Department. There is also a single 
chemical adviser, whose research work has indicated the occurrence of valuable 
chemical materials obtainable from the forests, hardly one of which he can 
follow to the stage of establishing an'induelrial proposition that would justify 
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commercial enterprise. His results, obviously, ought to come under review 
by a ohomical service, which would include chemists who could make an 
independent estimate of their importance, and practical chemical engineers 
who could give authoritative information as to their commercial value, and 
thus facilitate the exploitation of the raw products, either departmenlally or 
through chemical manufacturing companies. 


119. Before balancing the relative merits of these two systems of grouping 
scientific officers, it is necessary to take into consideration the way in which 
Local Governments may be affdbted by the adoption of cither. There is no 
doubt that the second system of grouping officers, according to the practical 
application of their special subjects, lends itself more easily to the immediate 
requirements of Local Governments. The Geological Survey is strictly imperial 
in character and its officers are beyond the control of any Local Governments, 
but the range of its existing functions could not be undertaken by any Local 
Government, except by the institution in its province of another department 
of practically the same size ; for the department is no more than large enough to 
include the necessary variety of specialists, together with an allowance for 
casualties, unsatisfactory recruits, and leave. On the score of expense alone 
provincial duplication in this way would be impracticable. Local Governments 
naturally desire to have control of the scientific officers working in their 
provinces ; they believe that their interests are not always sympathetically 
considered by the heads of imperial departments ; and the problems awaiting 
solution are so numerous that no imperial scientific department, as now under- 
staffed, can satisfy the demands *of Local Governments. 

9 

120. Whilst admitting the danger of imperial scientific officers neglecting 
the immediate demands of Local Governments, we consider that the balance of 
advantage is distinctly in favour of grouping these officers by their principal 
subjects in imperial services, while providing arrangements for recognising the 
provincial claim to paramount authority in applying the results of scientific 
research. Our reasons are shortly these : — 


Efleot ol mbm» 
of olassiflwtioa 
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Arguments in 
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(o) The functions of scientific officers are advisory, rather than execu- 
tive, Consequently, quality of work is more important than 
promptness of action, and technical efficiency should bo con- 
sidered before purely local knowledge. One has to remember that, 
unless a scientific officer specialises, his advice may be harmful. 

{b) It is not difficult to organise an imperial service so that some of its 
officers are placed temporarily under the orders of Local Govern- 
ments or other departments for special investigations of local 
value or as consultants. 


(o) Some Local Governments are too small to maintain anything like 
the required variety of scientific officers, or even of the equip- 
ment required for research work ; they must always rely on an 
imperial staff. 

{d) Local Governments cannot offer the prospects necessary to attract 
the best type of scientific man ; they have no check on the 
quantity and quality of his work, such as is possible in a large 
service with a distinguished chief ; they cannot create a reference 
library nor the atmosphere of science, without which most 
scientific men fail to work and flourish. 

[e) The chief grievance of Local Governments is due to the "fact that 
hitherto the Government of India has never had a staff sufficient 
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to meet the urgent problems of the provinoes. The cure for thie 
is obvious and simple ; the scientific services hitherto have been, 
through failure to appreciate their full value, starved financially. 

(/) When a provincial scientific officer is found to be unsuitable 
in any post, it should be possible to effect a change by his return 
to the imperial reservoir, "where his idiosyncrasies can be 
accommodated. Under the present arrangements, an unsatisfac- 
tory specialist employed by a Local Government cannot generally 
be dispensed with, as the Local Government has no one of the 
same caste, who can fitly judge of an expert’s qualifications. 

The constitution of a certain number of scientific servifces based on the 
assumption that the science itself is a chief link between all members, does 
not prevent the formation of departments, either imperial or provincial, where 
the application of various sciences is the chief boi\d of union. To take a 
single scientific service as an example, many of the problems of tanning are 
mainly chemical, but the technical difficulties in connection wuth the industry 
are so varied, the field for research is so promising, and the duty of training 
young men to qualify technically is so pressing, that w'e do not hesitate to 
recommend a special department to devolope an industry in which India is 
conspicuously well supplied with raw materials of all kinds. There is no 
reason why a department of leather technology, composed of different specialists, 
should not borrow one, two or more chemists from the Chemical Service, 
keeping them for long or short* periods according to the nature of their 
work. Similarly, the Geological Survey, the Forest Department, the Agricul- 
tural Department and some of the provincial Departmentsi of Industries 
might obtain the necessary chemical experts by the seconding of appropriately 
specialised chemists from the general Chemical Service. 
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121. The science subjects that have a direct hearing on industries and 
seem especially to merit official organisation along lines similar to those of the 
Geological Survey are chemistry, botany, and zoology. Taking chemistry 
first, it would be possible, for administrative purposes, to divide the chemists 
into three fairly compact groups which might be called, (a) agricultural, 
(5) organic, and (c) mineral chemists. In many ways the agricultural and 
the organic chemists would overlap, as many of the problems of agricultural 
chemistry are organic in their character. It is desirable, however, in a place 
like India, w'here agriculture is so extremely important, to give this branch of 
chemistry special consideration. The organic chemists would be occupied 
largely with problems connected with forest products, drugs, perfumes, essential 
oils and dyes, leather and sugar. Many of these officers would bo eligible to 
officiate in the agricultural group. The mineral chemists would include 
metallurgists, the metallurgical inspectors, and the chemists of the Mints and 
of the Geological Survey. At some laboratory recognised as the headquarters 
of the service, there should also be at least one chemist who has specialised 
in physical chemistry, for a chemist of this type would deal with the physical 
problems connected with both the inorganic and jprganic substances. It seems 


to us that Dehra Dun possesses many advantages as a site for the headquarters 
of this as well as of some other scientific services. The whole of the chemists 


would be under the control, for scientific purposes, of a senior , officer who 
might appropriately be called Chief Chemist to the Government of India. 
Under him directly would be the staff of the headquarters laboratory, 
including ♦the physical chemists, and the specialists not assigned to provincial 
branches. The other three groups would be under the supervision Of 



^ree l)eputy Chief Chemists. Junior members of any of the three groups 
would be lent to Local Governments and the principal Government depart- 
ments for terms normally limited to five years. They would carry on the 
routine duties required, in some cases including teaching, and would undertake 
certain forms of research with the approval of the head of their service. 

All results of scientific and practical value would be published in a serial 
recognised as the authoritative publication of the Indian Chemical Service. 

Such a serial would quickly establish its position in the scientific world and 
would become a convenient medium for the publication also of papers by private 
chemists, resulting thus in the formation of an Indian ‘ school ’. At convenient 
intervals, most or all of the chemists might assemble for a week’s conference, 
which should bo open also to manufacturing and private chemists. 

122. For the recruitment of these scientific services, we recommend that Reerultment 
to the utmost extent possible the junior appointments should be made from 
science graduates of the Indian Universities, and that the senior and experi- 
enced men who will be required to initiate and direct research M’^ork should be 
obtained on special . terms from England, when such arc not available here. 

We recognise that there will, at the outset, be some difficulty consequent upon 
the conditions that will prevail in England after the war, and because of the 
relatively small field of selection which at present exists in India. As develop; 
ment of science teaching at the Universities proceeds, and opportunities for 
technical training in India increase, we believe that tlie necessity for importing 
specialists will greatly diminish, and that ultimately the services will be mainly 
filled with officers trained in this country. Eecruits for the scientific services, 
especially Ihe Chemical Service, should be obtained at as early an age as possi- 
ble, preferably not exceeding 25 years. We should thus secure the University 
gradiiate, who had done one or perhaps two years, post-graduate work, whether 
scientific or practical, hut would not yet be confirmed in specialisation. The 
object of this proposal is to increase the sources of choice, and to make it less 
difficult for Government to dispense with the services of a recruit, if at the 
end of his probation ho is found to be unsuitable. We assume that the 
requisite degree of specialisation will be secured by adopting a system, 
whereby study leave will be granted at some suitable time after three years 
service, when a scientific officer should have developed a distinct bent. (See 
also paragraph 334, Chapter XXII.) The creation of imperial services 
will enable us to pool our requirements in each science and thus reap the 
advantages of recruitment in a wide field. It will thus be possible, especially 
in the case of the larger services, to substitute a system of recruitment on a 
rough actuarial basis, to cover wastage and expansion, for the present ad hoe 
methods, under which vacancies have to be filled, as they occur, and with 
r^erenoe to special appointments, irrespective of the quality of candidates 
available at the time. 

It is not practicable to give a precise estimate of the number of officers 
required and obtainable in the ndlr future. It will be some years before it will 
be possible to obtain the full necessary staff in India. In ad^tion there will be 
similar post-war demands made at home and in the dominions for scientific, 
especially chemical, experts, which will render it difficult to obtain suitable 
recruits from England. It is probable, consequently, that salaries higher than 
the pre-war rates will be demanded by suitably qualified experts, and fbr this 
reason, among others, we urge the speedy organisation of our soientific services 
on lines that will permit of training and turning to account young Indians 
who fioir taking up science with no very definite object in view. 
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The chemists graded as 1st class officers and now employed as sttdi by 
Government amount to Just 50, with an aggr^te salary bill of Just under an 
lakhs per annum, chargeable partly to Local Governments and partly to the 
Government of India. There would be no difficulty in allotting profitable 
duties to about 120 — 180 such officers, with an aggregate annual salary of about 
15 lakhs. 


How effect 123. It would be of little practical value to propose a full cadre under war 

should be giwn conditions, but the chemical problems awaiting solution are so urgent iliat we 
i^r^ ommenda- j.0(5Qjjjaiejad tho early institution of measures for organising the research work 
of the various official and private chemists who are not already fully occupied 
with important routine duties. It will probably be necessary, at the right time, 
to appoint a special committee, which should include a distinguished chemist 
from abroad, , to formulate proposals for the permanent organisation and the 
terms of emidoyment of the new service, and for the location and equipment of 
research laboratories. 

We have described Muth some detail the kind of organisation which, we 
think, will be necessary for a chemical service, because chemistry is so obviously 
and fundamentally essential to many industries. 


Organisatioa ol 
the other 
soientifio 
departments. 


124. Imperial departments for botany and zoology are already established, 
but, as already stated, they control only a small fraction of the existing official 
activities, although these, in the aggregate, are manifestly below the require- 
ments of t'hjB country. Although agriculture and forestry show most strikingly 
tho need for chemical, bacteriological, botanical and zoological (especially 
entomological) research and routine operations, these sciences appeared to us to 
have sufficient direct and indirect bearing on other industries to Justify our 
inviting evidence from appropriate specialists. Among these, there was a 
general consensus of opinion in favour of the formation of imperial services, 
sudi as that proposed by us for chemistry and that which is already in existence 
for geology. 

In the case of botany, the general opinion of qualified witnesses was also 
in favour of a single compact service, while, in the case of zoology, it may be 
advisable to recognise in a tropical country like India the large demands for, 
and high degree of specialisation required in, entomology. Our object of 
securing tho advantages of scientific specialisation without introducing tho 
administrative difficulties of subdivision seems to be met by recognising ento- 
mology as a distinct administrative unit. 

Mr. T. Bainbrigge Fletcher, Imperial Entomologist at Pusa, has elaborated 
a- scheme which we have published in full, (Appendix K), for we consider it 
typical of 'the claims which may be put forward for increased recognition by 
other groups of scientists. In many respects this scheme falls into line witii 
what we regard as the most suitable form of organisation, in view of the fact 
that it is not practicable to provide sufficient special entomologistsifor each of 
the various groups of insects, as well as for th^ application of tho subject in a 
country as large as India. We consider that he has established a fair claim 
for a more thorough recognition of entomology and has given good reasons for 
the maintenance of a minimum staff of 20 superior officers. 

We hesitate to offer suggestions in greater detail regarding the organSsatiOJi 
of the imperial scientific services for baoterihlogy, botany and zoobgy, as we 
consider that the best plan will be the appointment of special small committeee 
for the purpose of formulating proposals. These committees might appro- 
priately inciiiide, in, each case, a distinguished specialist from abroad. In our 
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opinion* roseorcli work and science teaching must be intimately associated, and 
there should be a close connection between the organised services that wo are 
proposing and the educational institutions of University rank in which science 
is tat^bt. We have already stated thot ultimately the services should be 
mainly recruited from the Indian Universities, and we hope that the Univer- 
mties will in many instances find it advantageous to obtain their professors by 
borrowing men from the scientific services, either for short periods or perma- 
nently. We have little doubt but that the careers which will be open to 
officers in these services will provide them with excellent opportunities of 
obtaining a wide range of practical experience, both in research work and in 
industrial methods, and that, for this reason, they will attract many of the best 
University graduates. Whilst the services would offer a permanent career to 
perhaps the majority of men admitted to them, we contemplate that many 
would regard service in them as preliminary to independent work outside, 
either in public institutions or on private account. At the present time, there 
are few openings for scientific men except those offered by Government ; but 
as time goes on and the industries of the country expand, there will bo a 
steadily increasing demand for scientific experts on the part of largo manufac- 
turers. The proposed scientific services would enable this demand to be met, 
and we can suggest no equally effective means of providing for this future need 
so long as Government continues to be the chief employer. 

126. Scientists in the Education Department arc at present recruited as Relations ol 
members of tho Imperial Educational Service through the Secretary of State for 
special “ professorsliips ”. This system, although it has advantages over 
former practice, which had less regard to the needs of modern specialisation, Department, 
involves certain obvious drawbacks. The professors are comparatively young 
when recruited, and naturally develope, under novel conditions of life and 
work, new professional interests which may or may not coincide with the 
interests of their environments. We suggest that certain of the obvious 
drawbacks of the present system would bo eliminated by seconding from tho 
scientific and technical services suitable officers to act as professors for, say, 
five years in the various high-grade colleges under Government or University 
control. The advantages which such a system offers are mainly those : — 

(1) There would be no necessity to rtcruit young and inexperienced 

officers through the Secretary of State or appointment boards in 
London, and it would greatly increase the prospects of obtaining 
suitable Indians for such posts. 

(2) Tire professors would have ii\, view a clear idea of the connection 

between the scientific and industrial needs of the country. 

(3) They would remain in touch with their own respective services in 

selecting subjects for research. 

(4) They would be better able more directly to train students who show 

the qualities that are suitable, as recruits for tho imperial 
services. 

(6) This system would have the advantage of giving a change of occupa- 
tion to those who may tend to become stale and narrow through 
uninterrupted continuance in teaching under the same surround- 
ings ; while, by transference from the ordinary official service to 
colleges, technical officers obtain an opportunity of renewing in a 
well-proportioned way their general knowledge of their special 
professional subjects, and the practice of teaching will bring them 
into eontoct Ivith new and important interests, namely, tho 
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training of young men for profeoaional oareero. As members of 
serrioes that come into contact with industrial life, they will liare 
far better opportunities than isolated professors of securing suitable 
employment for their students. 

We are of opinion that a system such as that indicated above, if worked 
judiciously, will result in mutual advantage to the Education Department, to 
the Universities, and to the special scientific services j it affords an opportunity 
for recognising the necessity of specialisation without the narrowing and deaden* 
ing results which follow over-specialisation; it permits of accommodating 
peculiarities of temperament, which may not be foreseen at, or may develope 
after, the time of recruitment ; and it offers the small but important advantage 
of helping the colleges to form collections of illustrative samples from duplicates 
that can be spared by the imperial scientific services. 

126. We consider that the head of a scientific service should relinquish all 
administrative authority over any of his scientific and technical officers who 
maybe transferred for service under a Local Government or under some depart- 
ment of the Government of India. 

We do not think it practicable to formulate rules applicable to all such 
services regarding questions like programmes of research work, inspection of 
results and forms of publication, but we suggest the following general principles 
as necessary to ensure the maintenance of professional standards, with due 
recognition of local administrative authority. 

(1) Whenever it is possible to lay down for any scientific oflioer a 

programme of research work, the local authority should not 
sanction it without consulting the head of the appropriate 
scientific service. This will prevent unnecessary overlapping 
or waste of time in taking up problems that are known to the 
central authority, from wider experience, to he infructuous. 

(2) The head of a scientific service should have the power to inspect the 

scientific work of any of his officers who have been transfeyred 
to the control of a local authority, but his report should be made 
to the latter, who alone would retain the power of interference. 

(3) Reports on research investigations, of a kind ordinarily suitable for 

publication, should be reviewed by the head of the scientific 
service concerned and should not be published without his 
consent. Ordinarily, such reports should be given their first 
formal publication in the recognised journal of the scientific 
service. This rule will not prevent the issue by the local authority 
of administration or, operation reports, or the local reprint for 
popular use, either in full or in abstraot, of papers already 
formally published in the authorised journal of the sciehtifio 
service ; but it must be remembered that local and popular 
journals will not ordinarily be recognised by workers in other 
countries and, therefore, will not serve to secure precedence or to 
justify quotation in scientific literature. It is important, there- 
fore, to maintain the position of the authorised central journal, 
and to ensure its being made as nearly as possible a complete 
and authoritative record of scientific results; such a central 
journal will soon establish itself as the official gazette for its own 
branch of science in India, and its recognition will remove any 
temptation or excuse for publishing in loxeigu jouQ^als, 



Besearcli Work in India* 


X27. The preparation of an extensive programme of research and the®®i*h«» 
employment of a number of officers on the solution of problems involving large 
|)Q88ibilities to private trade necessitate the consideration of the relations iniffflfftiilftHfftTi 
between these officers and the industrial interests which they are intended to 
serve. The following points will certainly arise 

(1) The nature of the assistance to private enterprise and the extent to 

which it should bo given. 

(2) The publication of the results of work, whether forming part of the 

regular programme of a Government department or undei'taken 
on behalf of private individuals. 

(3) The right to private practice in consulting work on the part of 

officers employed by Government. 

(4) The payment of fees for work done on private account in Govern- 

ment research laboratories. 

16) The best means of encouraging private firms or individuals to set up 
on their own account as consultants. 

We have considered these suggestions carefully and discussed them with 
various authorities during the course of our tours, and agree that the following 
general rules seem best to suit conditions as they exist now in India. 

(1) Specialised research institutions and laboratories, such as those belong- 
ing to the Forest and Agricultural Departments, will generally not be in a 
position to take up work on private account. In the case of the former, almost 
all the work is already done for Government, which is by far the largest forest 
proprietor in the country- ; in the case of the latter, the individual agriculturist 
works on a small scale and on a non-competitive basis. On the other band, the 
Indian Institute of Science and the various research institutes that have been 
suggested will normally be employed on a great variety of problems received 
from many sources, and there is no reason why applications for assistance from 
private persons should not he entertained. Besides furnishing solutions to 
problems requiring specific researches, these institutions will also prove 
extremely useful to the public as repositories of technical and industrial 
information, and suitable regulations should be framed to encourage bond jide 
applications for assistance and information. 

(2) Of the advisability of the publication of the results of research in pure 
science, there can he no doubt; and generally there is no disadvantage result- 
ing from the systematic publication of the results obtained in what may be 
termed ‘non-competitive’ development work. The matter is altogether 
different with industrial researches which may yield results of great pecuniary 
value to the possessor, so long as they are in the nature of a monopoly, but may 
often lead to competition injurious to him directly they become public property. 

We consider that the results of all research work carried on in Government 
institutions should be regarded as the property of Government. The decision 
as to the expediency of publication or otherwise should rest with the controlling 
authorities ; and it will be desirable in the iaterests of all concerned to reach a 
clear understanding, at as early a stage as possible, on this subject in each case. 

We derire to lay stress upon the fact that instances may often occur in 
whiob it mAy be found undesirable to publish broadcast the result of industrial 
research, without in any way precluding its confidential communication to 
persons who may be interested in it, or who may be in a position to make 
^ of it advantagemwJy. 
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The data for research must, in the absence of any definite agreement on 
the subject, be considered to be the property of the applicant, and the question 
of their publication should be goyerned by recognised professional etiquette. 

We are conscious that the above prescriptions will deter some persons from 
coming forward with requests for assistance ; but these will be as a rule 4Jlo 
large*scale industrialists, who are in a position to engage private consultants, 
The smaller operator, who will benefit most by this form of help, is usually 
working on a less competitive basis. 

(3) We consider that the scientific services, which we propose to create, 
should be sufficiently well remunerated and should offer sufficient prospects to 
their members to render it unnecessary to engage them on terms other than 
those which have been found suitable for such branches of the public service as 
the Public Works Department ; that is to say, private work for extra remunera- 
tion should not be undertaken without permission, which should only be granted 
sparingly and for exceptional reasons. 

(4) The principles upon which fees should be levied for work undertaken 
for private parties are easily stated. Normally, the cost of such work must be 
paid for on some suitable basis to be agreed upon beforehand. This fee may 
take the form of a lump sura or of a monthly contribution to cover a share of 
the salaries to the members of the staff during the time they are employed on the 
work, or, in some instances, may be a combination of both methods. When a 
private concern desires to engage a Government Ibsearch officer as a regular 
consultant, the question of fees and publicity should be settled on the same basis 
as for individual consultations. When the research is undertaken at the request 
of private individuals and is likely to be of public utility, such work should be 
done free of charge. Intermediate cases may occur ; but they are not likely to 
be numerous or difficult to decide. A useful concession which might be readily 
granted to pioneers of new industries or of existing industries undertaken 
under new conditions, would be . the privilege of obtaining not only free 
technical advice, but also the right to have research work taken up on their 
behalf in Government laboratories, without charge. 

(5) The levying of the full cost of w'ork undertaken on private account 
is likely to prove the best form of encouragement to the establishment of 
private, and usually highly specialised, research laboratories. It is the almost 
complete absence of consulting experts in this country which renders it 
difficult for Indian enterprises on anything but a large scale to obtain sound 
and disinterested advice. It will be one of the functions of the Departments 
of Industries to undertake such work ; but the desirability of encouraging 
private consultants should always be kept in view, and the policy of the depart- 
ment should be directed towards this end. The growth of a class of private 
specialists in various forms of technology should, therefore, be stimulated, and 
Government departments should make use of their services, whenever there 
is advantage in doing so. We would deprecate the importation of specialists 
on short-term agreements, whenever it is possible to engage the services of 
men already practising in the country ; and we recommend as a general policy 
that Government should, as far as poi^ible, offer encouragement to private 
consulting engineers and specialists, whenever this can be done without detri- 
ment to the public interests involved. 

128. The scientific services which we have proposed above will contribute to 
the organisation of research work throughout India and the correlation of 
results obtained within their respective sciences. The provision for scientific 
leseaTbh clearly postulates that of laboratories, and the questiori 



Arises hew those laboratories should be grouped and located. Two main 
suggestions were put before us ^n evidence, one that on grounds of economy 
and to create the scientific atmosphere necessary for research on as wide a scale 
as possible, all branches of scientific research should be grouped in a single 
institute ; the other, that research institutes should bo specialised, so as to bring 
them as closely as possible into contact with local industrial problems. A 
small nunfber of witnesses suggested that research work generally should be 
relegated to a central institute : the Indian Institute of Science at Bangalore 
is the outcome of the idea that all sciences are sufficiently related to be brought 
into one institute. 

129. Bui the history of this Institute shows that, whore the income is Conslitutioti <A 
limited, research activities must bo confined to a single branch of science, if ^ ******* 

results of practical value are to be obtained. Originally projected by the late ” ® 

Mr. J. N. Tata with the object of encouraging post-graduate research in pure 
physical science, it has, in the course of a comparatively short career, 
developed a distinct tendency towards the study of problems which are likely 
to load to results of immediate economic value, rather than towards the 
pursuit of investigations of ])urely scientific interest. 

Ihe administration of the Institute is somewhat complex owing 1o the 
fact that it represents scf many interests. Its income is derived from the 
original endowment, which yields annually Ks. 1,25,000, supplemented by an 
annual grant of Rs. 60,000 from the Mysore State while the Government 
of India contribute a grant-in-aid amounting to one-half of that realised from 
the other two sources. The affairs of the Institute are managed by a Council, 
partly nominated by the contributors to the income and partly elected by a 
nominated Court of Visitors scattered over India. The supremo controlling 
authority is tho Governor-Uoneral in Council, who exercises his functions 
through the Education Department ; but certain powers are also vested in 
the person of His Excellency the Viceroy, who is the patron of tho Insti- 
tute. 


There are two main departments, one dealing with electric technology and 
the other with chemistry. The latter is subdivided into three sections, each 
under a separate professor. The department of electric technology has failed 
to attract research students and is, for the present, merely a school for the train- 
ing of electrical engiheers j but the chemical department is given up to research 
work which, though not entirely, is, as we have already stated, ohiefly of a 
practical character. The students, though few in number, come from various 
parts of India, and there are at present no signs of undue localisation in this 
respect ; but this could not be said of the economic work going on in its labora- 
tories, most of which at the time of our inspection had been taken up at the 
instance of the Industrial Departments of Madras, Mysore and Hyderabad. 
The Council of the Institute, through their Director, repreiapnted to us.tliat, 
in thmr opinion, there was ample scope for development®, and that these 
would be underteken as soon as the income of the Institute permitted. It 
\vm further suggested that, with adequate support, the Institute might be 
made the centre of chemical research for all India. We agree that it might 
be strengthened considerably with advantage ; but we are de^itely of opinion 
that its value to the industries of India is reduced by its distance from the places 
in which, they are carried on. It is, we conceive, impossible to contemplate 
ohemical research for the whole of India in a single institute, esj^cially one 
eo far removed from the industries which would be likely to require it. 



180, India contains, as we haye pointed out in Chapter II, a number of 
industrial towns and areas of varying size a||d importance, which have in some 
. cases developed in certain industrial directions. We think that, in such 
cases, some of those centres afford the most promising bases for the establish- 
ment of specialised institutes of research, where the stafE can maintain 
close touch with industrialists and industrial work, and where their investi- 
gations will be vitalised by the constant presentation of fresh problems 
of practical interest. While we consider it inadvisable at this stage to 
attempt any more precise indication of the places that should be selected for 
the sites of research institutes, we cannot refrain from drawing attention, not 
only to the great opportunities for research in a wide range of allied metallur- 
gical and chemical problems presented by the group of works which are spring- 
ing up near Sakchi, but to the special need which they will experience for 
assistance of this kind. Industries like the manufacture of iron and steel, 
which compete over their whole range of production with exactly similar 
articles produced outside India, and depend for the success of complicated 
processes -on the application to local conditions and materials of principles 
ascertained and followed under widely different circumstances elsewhere, are 
far more dependent on local research than the cotton and jute industries. These 
two industries may be described as operative rather than constructive ; and the 
evolution of their technique tends rather to developo at present in the countries 
which manufacture the machinery with which they are carried on. Euture 
progress will clearly be directed towards the introduction of the more refined pro- 
cesses which are already in operation in the United Kingdom, and the extent to 
which research is needed in India for the improvement of the textile operations 
themselves is small. There are, at the same time, certain auxiliary chemicals 
required for textile work, and some investigation of the local manufacture and 
use of these is needed. We are in favour of specialised institutes, of 
research, but it is clear that the location of these institutes and the selection of . 
their groups of subjects are questions not free from difficulty, which require to 
bo settled by expert opinion. We consider that the committees which we have 
proposed for working out the organisation of the scientific services, should 
include these matters in their enquiries. 

Eesearch Abroad* 

131. Most of the witnesses whose experience entitles them to an opinion 
adliag im recognised the advantages of relying on institutions in the country for the 
meareh abroad, necessary research work on raw materials. In the absence of a sufficient 
number of the right kind of specialists and for want of equipment, materials 
have been, in the past, sent for examination at the Imperial Institute and 
elsewhere abroad. It is obvious that this practice is far from satisfactory and 
rarely affords the information regarding our raw materials, which is necessary 
for their commercial exploitation. Much of the work which has been done 
in this way has been useless, and some of it contains elements of serious danger 
on account of the fact that the samples examined have not been representative 
of the average material obtainable in commercial quantities, .. 

1 32, The study of raw materials required for industries can be undertaken 
effectively only by suitable specials working on the spot, whore abundant 
representative material can be obtained and where only the accessory condithms 
that are essential for commercial success can also be studied. This is especially 
the pase with vegetable products, which change in nature and, therefore, in 
commercial valtie at different stages of thdir growth, and sometimes even 



n 


daring’ transport oyer long distances. Preliminary tests by specialists in Europe 
may often lead to the detection of materials of previously unsuspected value ; 
but in such instances it is evident, from the nature of the case, that the collector 
could not have been in a position to know whether his samples were represent- 
ative. Unless, therefore, such preliminary results are taken up on the spot by 
properly qualified workers and are confirmed, condemned or developed, their 
publication must generally become a public danger. 

In order, therefore, to make profitable use of any outside institution for 
research, it is necessary 

(1) that the samples to be examined should bo selected by a qualified 

authority in India, 

(2) that the results of assumed industrial value obtained should be sub- 

mitted to an appropriate department in India for revision before 
publication, and 

(3) that only specific problems, for which suitable specialists are not 

obtainable locally, should be referred to institutions or authorities 
abroad. 

The practice of referring samples to the Imperial Institute for technical 
examination commenced with the Reporter on Economic Products, who (1) 
organised the collection of commercial samples, (2) maintained for reference 
purposes in the Calcutta Museum a collection of duplicates, and (3) published 
for general information the reports received from home. In the absence of 
anything better, this system served a very useful purpose, in spite of the many 
mistakes made. Most of the duties which wore attempted by the Reporter on 
Economic Products are no^r undertaken by scientific officers, especially under 
the Agricultural, Forest and Geological Survey Departments, andi the existence 
of these specialists in India, with their well-equipped laboratories, renders 
unnecessary the maintenance in London of a general laboratory for research 
on Indian raw materials. The office of the Reporter on Economic Products 
has very properly been abolished, and, as the scientific staff of the Imperial 
Institute is necessarily without Indian experience and is limited to work on 
samples doubtfully representative in character, it is obvious that there is no 
longer any justification for the expenditure of Indian revenues on the Scienti- 
fic and Technical Department of the Imperial Institute. 

133. At the same time, there occur, as already indicated, certain questions 
that necessitate reference to specialists abroad, and problems which recur so which problems 
rarely that India alone cannot economically maintain in continuous work the n»y be referred 
equipment required for their solution. To deal with these relatively rare and •l**®*^* 
special cases, scientific officers in the Indian services should be empowered to 
communicate, through a recognised channel, with the Scientific and Technical 
Research Department recently established in England. The problems will 
thus be referred to recognised and authoritative specialists. 


1? 




CHAPTER X. 


INDUSTRIAL AND TECHNICAL EDUCATION. 

134. The history of the evolution in the West of new industrial methods Rewons why 
which culminated in the rapid and striking changes of the latter half of the ^ 
eighteenth century shows that a largo part was played therein by the educated industrial 
as well as by the capitalist classes. The encouragement of scientific research evolution of 
and its practical application by the Royal Society, and at a later stage by tho 
Society of Arts, was closely paralleled by the fresh industrial ventures cons- 
tantly being sot on foot by merchants and other persons with capital at com- 
mand. When the results began to reach India in the shape of machine-made 
imports, the movement had passed beyond tho stage where imitation might 
have been easy and where the gradual evolution which liad taken place in Eng- 
land could be readily imitated in India. To create an industrial organisation 
in this country comparable to. that of western nations, to build up an industrial 
community capable of w’^orking suCh an organisation, certain positive measures 
were required, including the provision of industrial and technical education 
which wo propose to discuss in this chapter. 


135. The system of education introduced by Government was, at the outset, 
mainly intended to provide for tho administrative needs of tho country and 
encouraged literary and philosophic studies to the neglect of those of a 
more practical character. In tho result it created a disproportionate number 
of persons possessing a purely literary education, at a time when there was 
hardly any form of practical education in existence. Naturally the market 
value of the services of persons so educated began eventually to diminish. 
Throughout tho nineteenth century, tho policy of Government was controlled 
by the doctrine of laissez-faire in commercial and industrial matters, and its 
efforts to dovelope the material resources of the country were largely limited 
to tho provision of imi)roved methods of transport and the construction of 
irrigation works. Except in Bombay, the introduction of modern methods 
of manufacture was almost ontarely confined to the European community. 
Tho opportunities for gaining experience were not easy for Indians to come by, 
and there was no attempt at technical training for industries until nearly the 
end of the century, and then only on an inadequate scale. Tho non-existence 
of a suitable education to qualify Indians for posts requiring industrial or 
technical knowledge was met by the importation of men from Europe, who 
supervised and trained illiterate Indian labour in the mills and factories that 
were started. From this class of labour it was impossible to obtain tho higher 
type of artisan capable of supervisory work. The more advanced Indian 
thinkers began at last to appreciate the'dangers and difficulties of the position. 
The system of technical education which had grown up on the continent of 
Europe had already attracted the attention of manufacturers in Great Britain, 
and it was natural that a demand should be made in India for Government 
to provide similar facilities. Even when the necessity for action began to be 
perceived clearly by Government, the magnitude of the problem was hardly 
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a][)preciai.od ; it was by no means sufficiently recognised that technical education 
is by itself incapable of creating industriea 

186. It would serve no useful purpose to record in detail the history of the 
various efforts made by the Government of India and by provincial Govern- 
ments to provide industrial and technical education suited to the needs of the 
country. The report of the Indian Famine Commission published in 1880, 
(paragraph 103), pointed out in striking terms the necessity of a diversity of 
employment to a country hitherto so largely agricultural. In 1882, the 
Government of India appointed a Commission to review the existing 
state of education and to frame a policy for its guidance in the future. The 
necessity for technical education wag realised ; but the Commissioners were 
instructed that to extend their enquiry in that direction would add unduly 
to the task before thorn. The publication, in 1884), of the report of the Boyal 
Commission, appointed in England in 1681, focussed the attention of Govern- 
ment on the necessity for stimulating attempts specifically intended to develbpo 
the 'material resources of India and to render assistance to its artisans in the 
unequal struggle against the products of the factories and mills of the West, 
which had become greatly intensified by the cheapening of transport, caused 
by the improvement of marine engineering, the opening of tho Suez Canal and 
the extension of railways in India. In their resolution of the 38th June 
1888, on the subject of technical education, the. Government of India pointed 
out that the education hitherto provided had been too exclusively literary in its 
bent; that industrial training was required in view of the necessity of securing 
a greater variety of occupations ; and that technical education could bo pro- 
vided witli advantage at once for iudustries which had already reached a 
comparatively advanced stage of development, such as the textile and engineer- 
ing industries, though the danger of establishing a system of training for 
those insufficiently advanced was noted. The necessity of giving a more 
practical bias to general education was emphasised, andJLocal Governments 
were incited to take action in these directions. The immediate results were 
small ; but the necessity for science teaching in the colleges affiliated to the 
tTniversities was recognised, and the provision for the technical training of 
engineers was greatly improved. Chiefly through private effort in Bombay, by 
the amalgamation of various funds, the Victoria , Jubilee Technical Institute 
was started in 1887 to provide courses of instruction suited to the requirements 
of the growing Bombay mill industry. Elsewhere and especially in Madras, 
the provincial efforts were rendered comparatively sterile, owing to the general 
acceptance of the fallacious idea that it was only necessary to provide 
facilities for the acquisition of technical knowledge to ensure the subsequent 
development of industries. 

137. At the beginning of the present century, it was realised that 
measures taken in the Education Department during the previous 15 years 
had been totally inadequate to meet the needs of India and the growing 
recognition here of the necessity for a greater diversity of occupations, to 
absorb the energies of the ever increasing numbers of the educated classes. 
Lord’Curzon accordingly summoned at Simla in 1901 an Educational Con- 
ference which reviewed the situation and recommended drastic reforms in the 
methods of higher education, with a view to render them more effective and 
practical. Measures were taken in the first place to improve the teaching 
of the physical sciences. In this line of education great improvements 
have been effected, and it is now possible, in many of l^e colleges affiliated 
to tihe Universities, to obtain efficient instruction in pure science and to be 
trained in scientific m^ihods of enquiry and reseai'ch. 



Teohnical Soholurships Abroad. 

138. The Simla Educational Conference also dealt ‘with tocbnical and lustitatioii 
industrial education ; but its recommendations were of little practical value 
owing to the dominating idea that it was outside the province of Govern* gtady 
ment to take any part in the industrial dovelopment of tho country, beyond ateoad. 
the provision of facilities for acquiring technical education and of information 
regarding commercial and industrial matters. It was als^) not recognised by tho 
educational authorities at the Conference that, to produce a class of men 
of a thoroughly practical turn of mind, it is nece.ssary that tho young 
Indian should be taken in hand at a much earlier age, when tho brain 
is more susceptible to external suggestions. The influence of environment 
on the Indian school boy of the better classes is probably more important 
than hereditary tendencies, and the sooner be is brought into contact with 
constructive activities and taught to use both hand and eye, the more readily 
will he respond to the measures which may be devised to counteract the 
sedentary tendencies of his home life. Almost immediately after tho Confer- 
ence, tho Government of India appointed a Commission to report upon 
industrial education ; but tho report of the Commissioners was never published. 

A more important outcome of tho Conference was tho establishment by the 
Government of India of scholarships to enable Indians to proceed to Europe 
and America for special training. The scholarships were of the annual value 
of £160 and were granted in the first instance for a period of two years, 
which was normally extended for a further year. From a statement furnished 
to us, it appears that under this scheme more than 100 students have been 
sent for foreign training, of whom over 60 have returned to India. Tho 
average cost to the revenues of tho Government of India of each studerit 
who has completed his period of training is about £660. 

In March 1904, an association was established in Calcutta for the advance- 
ment of the scientific and industrial education of Indians, tho main object of 
which was to enable properly qualified students to visit America, Japan and other 
foreign countries to study arts and industries. Under this scheme, over 300 
students have been sent abroad with tho assistance of the association, to tho 
funds of which the Bengal Government contributed an annual grant of 
Rs. 6,000, reduced, since tho outbreak of tho war, to Rs. 2,600. 

189. The results anticipated from tho grant of these scholarships, whether Deleoii in 
by the Government of India or by the Bengal Association, have only in nrstem. 
part been realised. This is duo to inherent defects in the scheme adopted, and 
possibly even more largely in the methods by which it was administered. It 
was assumed that it would not bo difficult for young mon from India to got 
admission into works and factories whore they would be given full facilities 
to obtain practical experience of the methods and processes employed, 
and opportunities for acquiring an insight into tho business organisation whioli 
keeps the industry going. It seems also to have been assumed that students 
from India of fair intelligeoco and good education would be able to take 
advantage of these facilities and assimilate all the information placed at 
their disposal, in a period very much shorter than that which is conriderod 
necessary for young men in their own country. In practice, it was found that, 
while educational institutions were freely opened to the scholars, access to 
workshops was denied them, except in the case of manufacturing iron works 
and small industries of no great practical importance. A few witnesses 
oomplaiaed of this difficulty, and similar representations were made to the 
Hoxison Uommittee who, in Iffie report on the system pf State technical eoholar* 



silips which they subjnitted to the Secretfuy of State in 1913, stated that 
concerns which possess valuable trade secrets or fear to assist possible compe- 
titors, prefer, when they admit learners, to receive men who are likely to 
remain their employes rather than foreigners. This is an attitude which is 
common to manufacturers all over the world, not excepting India. 

Tlie most successful scholarship holders have been those who, with some 
previous practical experience of their trades, were able to profit by* the 
courses of technical instruction ; but the scholarships have been frequently 
awarded to young men who had no previous practical knowledge of the 
industry which they proposed to take up. In some cases, they have been 
allowed to go abroad to acquire a knowledge of an industry non-existent in 
this country. It is, therefore, not surprising that many promising students 
have failed to profit by the system, and have found themselves compelled 
to attempt other means of earning a livelihood. Further, notwithstanding 
the fact that those scholarships wore granted from the public funds for specific 
purposes, no organisation w'as created to ensure that those purposes wore 
achieved, nor was any organised attempt made to help the scholarship holders 
on their return to India. 


Latwt rules tor 
State technical 
Mfliolarships 


140. In the light of ,the experience gained since these scholarships 
wero first instituted, the Government of India have recently issued revised 
regulations which should go far to remedy the defects wo have pointed out. 
liocal Boards of Selection are to he established in each province ; and in the 
selection of candidates, men of business, Directors of Industries and employers* 
associations are to be consulted. The object in view will be to obtain candi- 
dates whose ‘ experience and intolligoncc ’ justify the expectation that their 
Iblection will help in developing the industries of India. Before scholarships 
are awarded, it is to be definitely ascertained from the India Office that 
facilities for tho acquisition of practical experience can be provided. Educa- 
tional qualifications have been prescribed which are generally suitable ; but 
these will require some modification to adapt them to the system of technical 
education which we propose. This does not in all cases predicate courses of 
study and instructions loading up to University degrees. 

The advantages of previous training in India are acknowledged in the 
new Government rules ; but the provisions for giving effect to this principle 
are not in all cases sufficient. 


141. The new rules represent in several most important respects a groat 
advance on the previous procedure ; but, in our opinion, scliolarships should 
not be granted in those subjects for which India will provide adequate educa- 
tional facilities. We may point out, for example, that our proposals in this 
chapter for the teaching of mechanical engineering would render it totally 
unneoessary to send students abroad for general training in this subject. 
Instead, therefore, of allowing, as the new rules do, a scholar to proceed to Europe 
after one year’s training in India, we would prefer that he should go through 
the more prolonged oouxses which we Biggest at one of the large engineering 
ifiiops, and that scholarships shohld only be granted to men who intend to 
up some special branch of mechanical engineering which has not yet 
reached full development in this country. As an instance, we would allude to 
the absence from India of electrical manufacturing firms, which renders it 
impossible for Indian students to obtain any real acquaintance whh this 
indpstxy except in foreign countries, although the knowledge so acquilred would 
be of xml value in ordinary electrical practice in India. Similarly, the 
Ofqioxtunlties for training in the textile industries provided by the Victoria. 
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Jubilee Technical Institute in Bombay and by the numerous mills in the 
country, should be fully utilised before public funds are devoted to sendii^ 
inexperienced young men abroad. The liberal policy pursued by the Indian 
iron works in regard to training young Indians renders it also probable tiiat 
there will be little necessity to send students abroad to acquire a practioal 
knowledge of the metallurgy of iron and steel. 

Further, as will be seen in the subsequent portion of this chapter, we 
contemplate the establishment of much greater facilities for technical education 
and technological training than have hitherto existed, and, when these have 
been created, they should, while providing much of the teaching at present 
only to be obtained abroad, produce also a mucli greater number of really 
qualified candidates for scholarships for foreign study. In our opinion, these 
should only be granted to men who have already committed themselves to 
industrial work. The new rules to some extent favour this idea, but they do not 
suflSciently emphasise the necessity of this limitation. 

We agree with the principle that scholarships should not be awarded for 
industries not existing in the country, and doubt whether their grant even to 
persons who can^ * secure the co-operation of promoters ’ of non-existent 
industries will have very useful results. We see no reason, however, why 
vegetable oil pressing should be excluded from the list of industries which may 
be studied abroad ; India already possesses a number of medium-sized oil mills 
and will soon have one or more large ones, where specialisation will be required 
on lines that cannot readily bti learned in India. 

Primary Education of Industrial Classes* 

142. A factor which has tended in the past to delay the progress of Indian Heeessity ot 
industrial development has been the ignorance and conservatism of the unedu- primary 
cated workmen. The evidence tendered by employers was almost universally toe 

in favour of labour, both skilled and unskilled, that had at least received a 
primary education. This is given in countries with which India will have to 
compete and is a gine qua non in this country also. Some witnesses stated that 
the spread of education among the artisan classes tended to bring manual 
labour into contempt, and that the sons of artisans, educated b^ond the 
primary stage, showed a distinct tendency to forsake their fathers’ callings in 
favour of clerical work, but w'e think this view must be due to the wrong system 
o? education which has been made available. We found that, while the 
employers of labour generally recognised the advantages of primary eduoa* 
tion among their work-people, as tending to make them not only more intelli- 
gent but also more self-respecting, yet in comparatively few iustonces have 
they made serious ath^mpts to impart such education. There are not want- 
ing, however, instances of enlightened employers who have provided primary 
and even elementary technical education. In the case of the Buckingham 
and Carnatic Mills in kiadras this has been done on liberal and efficient lines 
The industrial bias imparted by the education given there has had the result 
of keeping the pupils ip the mills as intelligent and efficient workers, instead 
of lea^ng them to desire clerical appointments, and the scheme may, therefore, 
legitimately be regarded as a good investment. 

But we are not prepared to declare that the education of their labour is a 
duty of employers as such, and while we very strongly endorse the views of 
employers of labour rt^rding the fundamental necessity for providing some form 
of primary education for the artisan and labouring population, we are opposed to 
i*ny scheme that would compel individual temployeis to provide such edueation. 
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This is a duty which, we think, rightly derolros on local authorUiea and 
on Government, a point which we have more fully developed in Chapter 
XVI, and we need only support the proposal that, when private employers 
undertake this task, they should be assisted in every possible way, including 
Ihe allocation of grants-in-aid by the Local Governments. Although we 
recognise the practical difficulties in the way of finding a sufficient number 
of suitable teachers, we recommend that Government should consider* the 
desirability of introducing as soon as possible into primary schools a form 
of teaching which will include drawing and manual training as a means of 
developing in the pupils a practical industrial bias. 

We shall now put forward our suggestions for industrial and technical edu- 
cation in this country and we shall deal first with the case of cottage industries. 

Cottage Industries- 

143. The spread of Christianity, especially in the south of India 
among the Fanohamas, gave rise to a new class, the members of which could 
not be absorbed into existing cottage industries owing to the caste system, 
though they required a means of livelihood commensurate with the higher 
social status claimed by them. The great famine of 1877-7 8 left a large number 
of Indian orphan children to the care of Christian missionaries, and a few 
years later the first of the modern type of industrial schools was established 
by the late Canon Margoschis at Nazareth, in the Tinnevelly district of the 
Madras Presidency, to provide instruction in such trades as carpentry, 
blacksmith’s work, weaving and tailoring, so that the boys might subsequently 
pass out into the w’^orld equipped with the means of earning their ^ livelihood. 
The experiment was a success from the promoters* point of view, as the 
boys who had been trained' as carpenters and blacksmiths were able to find 
employment in railway workshops and other organised industrial undertakings, 
whilst the weavers and tailors earned their livelihood by supplying the needs 
of the Anglo-Indian communities. The Nazareth Industrial School offered a 
career for orphan children and for the children of Christian converts, and it was 
copied in other parts of India, not only by Missions, but also in institutions 
started by Government, local bodies or private individuals. In places where 
local artisans were lacking in skill, these schools met a distinct want ; but in 
others, they served merely to satisfy vague local aspirations towards the pro- 
motion of industrial education. ^ 

The Mission schools had, of course, their special object in view, but 
other schools which have followed in their wake, have not always 
appreciated the purposes which ordinary industrial schools should attempt to 
fulfil. The training they offer is of little value when it merely consists, 
as it usually docs, in teaching ordinary bazaar methods through the fl,genoy 
of miatm who are paid much smaller wages than a good workman can earn. 
Something very different is wanted, and this can only be supplied by a head 
master or superintendent, who possesses not only a thorough practical know- 
ledge of modern methods of handicraft and specialised experience in certain 
branches, but also the capacity to apply general principles to particular oases. 
Such a man can teach students to produce much better work than that of the 
bazaar worker with less expenditure of time and energy. Striking examples 
of the results of such teaching were seen by us in the case of several of 
the better managed industrial schools. Men of the type required, it is 
true, are rarely to be found in the country and require relatively high pay. 
A finbition of the difficulty seems possible on ihe lines adopted in the Odntral 



t^forinces, wiiere tiio head master of the School of Haudicrafts at j^agpur is 
being placed in general control of similar schools, the superior stafiFs of which 
are selected and in some cases trained by him. Teachers for these schools can 
ofteu be recruited from ex-pupils, 

14)4. Industrial schools generally have failed to» observe the distinctions Rsoommsada- 
which exist between industries, on the one hand, such as weaving and certain 
branches of metal work which come into competition with organised industries, 
and, on the other hand, trades like those of the carpenter and blacksmith which 
are still, in the main, carried on as handicrafts, even in organised workshops. 

Though as a rule the products of hand-loom iveaving arc of a different class 
from those of the power loom, the hand-loom weaver directly competes with the 
power-loom weaver, and his success or failure depends in the first instance 
upon the right selection of the appliances which ho uses, even more than upon 
the degree of skill which he acquires in working them. It is a comparatively 
simple matter to train an intelligent hand weaver to use improved appliances, 
whereby his output will be greatly increased. The problem is to find an 
outlet^or his increased production, and efforts to improve tho lot of the hand- 
loom weaver must end in failure, unless attention is concentrated to a much 
larger extent than has hitherto been usual on commercial questions, which 
involve the purchase of raw materials, the selection of suitable designs and 
patterns and the establishment of commercial agencies for the disposal of 
gCods Our more detailed proposals regai’ding this type of organisation will 
bo found in Chapter XVII. 

On the other hand, in schools of handicrafts, tho first essential is that tho 
pupil should by degrees acquire a thorough knowledge of the craft and manual 
dexterity in carrying out its processes. The tools used are neither automatic 
nor semi-automatic in their action and tl)o quality of the work turned out 
depends entirely upon the personal shill of the workman. Tho training is 
best given by a graduated series of exercises, and tho best results can bo 
obtained by an almost total neglect of commercial considerations, so 
far as they affect tho disposal of the product. At this stage the quality of tho 
work is of more importance than the quantity, and it is only when skill ha^^ 
been acquired that attention should be concentrated on productive capacity. 

The craftsman who makes his living as a cottage worker requires a different 
and somewhat more elastic training than the craftsman who becomes a unit 
in an organised industry. In the latter case more specialisation is usually 
needed, and the man will have to wmrk under conditions very different from 
those which can be obtained in a school of handicrafts, where it is difficult to 
maintain the discipline of a w'orkshop or to attach great importance to what 
may be termed commercial considerations. 

The industrial school is, at best, a‘ defective instrument of education owing 
to the non-commercial conditions under which it must necessarily be carried on. 

In spite of this, it seems to be the only means by which the indigenous artisan 
Can be trained ; though, in the past, through his ignorance and lack of educa- 
tion, and through the imperfections of their equipment and teaching staff, 
industrial schools have failed in the majority of cases to achieve any appreciable 
results. While, therefore, they are institutions to be encouraged and developed 
witliin the limits just specified, we regard them as altogether unsatisfactory, it 
employed to train artisans for organised industries. 

145. In the Madins Presidency, the industrial schools are under tho control 
ftnd inspection of the Director of Industries. In the U nited Provinces, the 

schools iwre still attached to the Education Department, but are inspected by the 
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Director of Industries who practically controls them. In tho Central Drovinoefi, 
the only school visited by us was under the Department of Agriculture and 
Industries. In Bengal, Bombay and elsewhere, tho Education Department still 
controls industrial education. In some cases, special inspectors have been 
appointed. The absence of any direct means of keeping the schools in touch 
Avith the cottage industries of the districts in which they are situated is very 
noticeable. The remedy obAdously lies in the transfer of the control of industrial 
schools from the Department of Education to that of Industries. Our general 
views on the important question of the control of industrial and technical 
education will he found at tho end of this chapter (paragraphs 177-179). 
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146. We shall noAA^ put forward our recommendations for tho training 
of men for organised industries. We shall discuss more particularly the 
training of the supervisor class, in view of the fact that under present conditions 
there is a far greater lack of Indians qualified for such positions than of Indian 
artisans and operatives. Though it is true that the supply of these latter is 
generally insufficient and that their skill and intelligence require improve- 
ment, the main remedy needed is the provision of an incentive to excel, which 
can he given only through a general improvement in their conditions of life. 
We shall, however, in setting forth our scheme for engineering training, suggest 
a system of training engineering artisans, which can be applied, as opportunity 
offers, to the case of other large-scale industries. 


Before framing our proposals, we find it ncces.sary to point out in what 
ways the various industries differ, from the point of vieiv of the training which 
will ho required by the persons who will engage in them as supervisors. We 
may explain, in the first place, that the method of recruitment in force in 
England, where industries have gradually grown up by natural evolution, is 
not yet possible everywhere in India. The supervising staff in a large number 
of English industries is recruited entirely from one or other of two sources— 
from artisans who have worked their way up, obtaining the necessary 
theoretical knowledge by private study or in evening classes ; or from young 
men who have some connection with the industry and have taken a course 
of special teaching, followed by or combined with practical training in the 
factory. It is very exceptional for a person unconnected with the industry to 
attempt to enter it. We believe that circumstances are not the same in certain 
other countries Avith equally advanced industrial organisations ; that these 
possess a more complete equipment for practical and theoretical training outside 
the factory, and that persons with no previous association with tho industry 
are frequently admitted into it after passing through training institutions. In 
the case of engineering, on the other hand, it is common in England for pupils 
and apjArentices to enter the shops without previous connection with the 
industry. When we come to discuss the various forms of technical training 
required in this country, we are faced with the fact that there are very few 
industries which can completely, or even nearly completely, supply from the 
ranks of the workmen or of the educated classes connected with the industry 
the recruits wanted for the control of existing or future undertakings. The 
former are at present too uneducated to rise ; the latter are to a large extent 
non-Indians, and arc in any case few in numbers. We shall therefore require 
special arrangements to supply candidates for supervising posts with the 
practical training in tho factory which, in the case of so many industries 
in England, is obtained almost automatically. 
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We must remember, in the first place, that successful supervision implies a 
knowledge of business, including such questions as the control of labour, and 
these can only be learned by actual experience. In the next place, they require 
that a man should, especially in the earlier stages of coininercial employment, 
submit to long hours and bard conditions. In some cases, lie can accustom 
himself to these during the period of training, and, wherever possible, he 
should be compelled to do so. 

147. From the point of view of the actual training, we may divide industries Claasitfoation cl 
into two classes : — (1) those in which long practical experience is necessary mdustrtes lor 
for the supervisor to estimate tbc working conditions and judge whether 
quality and output of the work is satisfactory ; and (2) those where, on account of 
the automatic or semi-automatic character of the plant, or of the simplicity of 
the processes, the necessary knowledge can be more quickly acquired. As 
instances of the first class, wo would refer to such branches of mechanical 
engineering as repair work or the making of machinery ; the manufacture of 
pottery and glassware ; textile work; tanning; and mining. Wc shall call 
these manipulative industries. The manufacture of sugar and chemicals, and 
oil and rice milling are examples of the second, which wo shall entitle non- 
manipulative or operative. The first class of industries usually require a 
training in industrial concerns ; hut, in some cases, textile work, they 
are carried on under conditions which make it diflScult for the learner to 
acquire the necessary knowledge in the works themselves, and they can bo 
learned more easily in instructional factories attached to schools. In this 
latter case, it must he remembered that practical training given in a school 
does not offer the student the opportunity of accustoming himself to mill 
conditions and of acquiring experience of mill management ; though the greater 
facilities for learning more than compensate for this, these deficiencies must he 
made up for later. In the case of the second class of industries, the only 
training that can be given is mainly technological, consisting, for instance, of 
a course in industrial chemistry of a special type, together with some 
training in the handling of machinery and in the making of drawings. The 
student will require practical experience, but, from the nature of these 
industries, this need not be acquired at a very early stage in his career. A 
sugar- works manager or chemical manufacturer usually starts with a training 
in technological chemistry, and a less complete training, which ho can acquire 
in a teaching institution, in mechanical engineering. He then goes as a 
chemist to a sugar factory or chemical w'orks, and gradually familiarises 
himself with the general work of the factory, till he is qualified for more 
responsible posts. He neither requires, nor as a rule obtains, any special 
manipulative skill. A master-tanner’s training is also very largely in a 
special branch of applied chemistry ; but he requires some degree of practical 
experience of the industry, especially in the currier’s shop. But we must 
again emphasise the fact, that actual works experience must be obtained at 
some stage or other in the student’s career, and this can only be given in a 
factory working under commercial conditions. A man who is acquiring a 
knowledge of factory management in a chemical works, a sugar mill, or a 
brewery may also be earning his living as a works chemist ; but that does 
not affect the principle. We desire further to point out that in manipulative 
industries carried out on a comparatively small sc^le, as is mostly the case in 
India at present with tanneries, potteries, and glass works, it is impossible to 
provide what we consider the ideal form of education, Le„ the properly 
controlled training of apprentices in the works, with theoretical classes 
attached The small-scale glass works, which exist in India at present, produce 
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only a limited range of inferior articles; a large modern glajss works ©ouldnot 

only provide for the systematic training of apprentices for all kinds of glass 

making and furnish the most effective basis possible for the future recruitment 

of the industry, but would also bo in a far better position to resist foreign 

competition. The engineering industry is, fortunately, on a different footing. 

But for most other manipulative industries, the only way in which practical 

training can at present he provided is by means of a small factory run on 

non- commercial lines— -a method which is exceedingly costly. It may be 

necessary in certain special cases to have recourse to it, but it is vastly 

inferior to the' systematised training which can be given to groups of apprentices 

in large works with provision for theoretical courses alongside. 

* 

148. We have, therefore, <o provide for the following classes of higher 
industrial training ; — 

(1) Training for manipulative industries in works large enough to 

employ a number of apprentices, for whom theoretical teaching 
can he provided in class-rooms attached to the works. 

(2) Training, in certain special cases, for manipulative industries in 

technical schools, with workshops or instructional factories 
attached. This method would he adopted in cases where there 
were no works available on a large enough scale, or where, as 
in the case of the textile industries, the necessary technical 
knowledge can be much more easily imparted outside the mill. 
The extent of the equipment required for practical work would 
depend on the degree to which manipulative knowledge is required 
in the industry. This training must be followed by a period spent 
in a commercial factory, probably on a very low salary or as a 
pupil. 

(3) Teolmologioal training for non-manipulative industries, which 

would he given in a teaching institution, where a student v'ould 
take courses in some special branch of technological chemistry, 
coupled with training in such subjects as mechanical or electrical 
engineering, which the particular branch of technology selected 
by the student may indicate as necessary. Such a course of 
training w ill often of itself create a wage-earner ; but further 
experience is needed if the student wishes to rise in his profession. 

The distinctions laid down above must not be considered as entirely rigid. 
There will be cases on the border line, which may be dealt with in one class or 
another, as local or personal convenience may determine. It M'ill be possible 
also in the case of class (2) to group together in one teaching institution the 
training or some part of the training required for industries practised on a 
small scale. 

In framing our proposals for a system of industrial training, therefore, 
we shall deal first with training in mechanical engineering, which is the most 
important need at present for India’s development, and for which, fortunately, 
the facilities are considerable. We shall treat this question in all its aspects, 
including therein our proposals for the training of artisans and foremen, as 
well as of engineers. We make no specific proposals in this chapter for 
establidiing the instructional factories to which we have alluded, although 
remarks will be found on this subject in Chapter XIV. But the advisability 
of providing this form of training in the case of any particular industry or 
province wifi depend on local circnmstances, and it will be for Departments of 
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ladostrien to decide each case on its merits. We shall put forward our sugges* 
tions for training in technological chemistry, whidi we propose should he giyen 
in certain existing collegiate institi^tions. These, as at present constituted, are 
mainly concerned with training engineers and include facilities for a grounding 
in mechanical engineering, which will be sufficient for men of the class we 
haye in view. We shall next explain our conclusions regarding the Victoria 
Jubilee Technical Institute, Bombay, which i)rovide8 both technological and 
technical training; and then, after putting forward our views on mining and 
metallurgical teaching, we shall discuss the measures required for the control and 
co-ordination of the various forms of industrial, technical, and technological 
training, and for bringing our training institutions into touch with employers 
of labour. 

% 

149. We may now discuss the question of the instruction of artisans for Ttaining ol 
mechanical engineering. Looking forward as we do to a very great industrial w^^*®“** 
expansion in the immediate future, wo think that the present arrangements 
for the training of artisans are totally inadequate, and that it is essential 
that steps should bo taken as early as possible to pi*ovide a much better training 
for many more boys. We wore much impressed by the great possibilities for 
training in mechanical engineering in the numerous large railway 
workshops, which are so distributed as to form convenient centres in almost 
every major province of India. Private engineering establishments on a 
large scale, though coniinod to a few important cities, are also suitable for the 
same purpose. But the system for the apprenticeship of artisans pursued in 
these shops is at present rudimentary. The sons of employes arc taken on at the 
request of their fathers and turned into tlio shops to jiick up a knowledge of 
the trade as best they can. They are paid small wages to begin with, and the 
amount is gradually increased as they grow older and more useful. There is no 
regular apprenticeship, and not infrequently tho boys are tempted to leave long 
before they ought, by the offer of slightly higher wages outside. We point 
out elsewhere tho risk of boys, who have received a little education, leaving 
their hereditary manual occupations for small clerical posts. The only remedy 
is to improve the social status and prospects of the skilled artisan. Though 
such a proposal has been supported by numerous witnesses, we are opposed 
to any legislation designed to penalise the employment of indentured appren- 
tices by third parties ; and would leave the system of indenture on the same 
contractual basis as at present. We think, however, that much can be done to 
counteract the tendency among promising youths of the working classes to 
seek clerical occupation, by a more liberal treatment in respect of wages, the 
provision of opportunities for further education, and the institution of a better 
form of agreement. From the time a boy enters a workshop to learn a trade, 
he should be paid wages at least equivalent to what he would otherwise earn in 
the bazaar ; from which, in order to secure his regular attendance and to provide 
inducements to him to go through a complete course of training, there should 
be placed to his credit every month a certain amoifnt of deferred pay ; and this, 
under the initial agreement, slioi^d only be due to him on the completion 
of a specified period of service, which should usually be about five years. 

Night sohools have proved less successful in India than elsewhere, and even 
in England they are tending to fall out of favour. It should be recognised thah 
when i boy has done a fair eight hours’ work in the shops, he is not fit to profit by 
class instruction. Every apprentice, therefore, should be given within the shop 
hours elementary technical education suited to the trade that he is learning, 
and he should be taught drawing and mensuration, so that he may at least be 
able to understand a plan and work from it. In large engineering establish- 
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ments where the number of apprentices justifies the expense, there should 
be a special officer to supervise them |ind see that in each shop they are 
properly employed. Supervision of this sort is still more necessary in the ciwe 
of apprentices and pupils under training for posts of foremen and engineer 
officers, regarding whom wo have made proposals in the following paragraphs. 
In some instances, the more intelligent and ambitious apprentices will certainly 
desire to acquire a working knowledge of English, which will enable them to 
communicate more freely with their superior officers and will give them access 
to sources of information denied to workmen unable to read and write that 
language. It is only for teaching of this kind, when there is a demand for it 
and it cannot be provided by other means, that evening classes should be 
accepted as a method of imparting instruction to apprentices. 

The system which we have proposed above provides for the attachment of 
teaching classes to a single large shop. There may, however, be cases where 
works, none of which is largo enough in itself to form the basis of an educa- 
tional unit, exist sufficiently close together to form a group ; and here, we think, 
teaching classes may be provided in a common school conveniently situated for 
apjfrentices attending the different works, and controlled by a committee on 
which the Department of Industries and the various employers may be 
represented. We think that this system might, when necessary, be extended to 
meet the case of apprentice foremen and engineers. 

150. We received many complaints regarding the unsteadiness and 
inefficiency of Indian labour, defects which, so far as they arise from a low 
standard of comfort, we han’O dealt with more fully in Chapter XVI. It 
is doubtful if sufficient inducements in the way of pay are yet held out to 
men to become really flrst-olass artisans. To reduce the difference between 
the pay of the skilled workman and the foreman, and so lessen the cost of 
supervision, it is necessary greatly to improve not only the skill, but also 
the prospects of the workman, and teach him to regard himself as a 
member of a skilled and respected body. Any means of raising the self- 
respeot and social status of the artisan will benefit, in the long run, the 
employer no less than the employed. 

161. Above the skilled workman is the maistry, or foreman, and the provi- 
sion for training such men is hopelessly insufficient. We were forcibly struck, 
when visiting the large railway and private workshops throughout India, with 
the almost complete absence of Indians from the ranks of foremen and charge- 
men— the non-commissioned officers of the great army of engineering 
artisans. At present these posts are filled almost entirely by men imported 
from abroad. The railway companies are endeavouring to supply this 
deficiency by training European and Anglo-Indian youths, the sons of their 
own employes as a rule, and with fair prospects of success. The effect on 
industries generally of the absence of men of this type is clear from 
opinions which have been expressed to us regarding the comparatively low state 
of efficiency of the plant in many factories which do not employ a high 
proportion of imported men on their subordinate staff. The continuance of 
conditions which force the industrialists of the country to import so many 
of their subordinate supervising staff is clearly most undesirable. They form a 
serious handicap to progress and militate against the ideal of an industrially 
self-sufficing India. Many men brought from foreign countries are found 
nnsuitabld on their arrival here; others take a dislike to the country or 
develope indifferent health, and are generally a source of anxiety to those 
responsible tor bringing them out. It is common knowledge that no small 
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|>roportioii of the* men so imported have to be repatriated at great expense to 
their employers. Mechanics, as a class, are unwilling to leave their home 
countries to accept service in India, and the prospect is rather remote of suitable 
men being available for the new industries which we hope to see started. To 
meet this most pressing need, every effort should bo made to create a class of 
Indian foremen and chavgemen. A difficulty arises in this country from the 
fact that the educational attainments of the artisans are too low to fit them 
for such posts, while the stipends and the prospects offered are not of a nature 
to induce the better educated classes to spend a number of years as workmen, 
though this is the only way for i,hem to acquire the practical experience which 
is essential, if they are to be in immediate charge of specialised sections of a 
workshop or factory. The attempts at compromise, which are now under 
trial in several technical institutes and schools, are not likely to nieet with 
success, even when, as in some cases, the course of instruction is followed up 
by a few months in a factory or engineering works. Instructional courses do 
not familiarise the students with practical shop conditions, with their long 
hours and strenuous life and the demands which they make on the resource- 
fulness and intelligence of the supervising staff, nor do they enable them to 
discover whether such a life is one which they are physically able to stand or 
care to accept as a permanent occupation. Further, the students look on their 
few months* training under shop conditions as a test to bo passed and put 
behind them,- rather than as an earnest of the employment awaiting them after 
training, and the arrangements for the training of students in the shops do not, 
it would seem, really bring them into close contact with the principles under- 
lying commercial engineering work. These defects have been recognised to 
some extent, and attempts to remedy them are now being worked oGt in 
the engineering schools at Lucknow, Bankipore and-Nagpur. In tliese schools, 
the idea is to give an all-round training in the various engineering trades, 
simultaneously with instruction in drawing and in the elementary principles 
of science which find application in mechanical engineering. After a course of 
this kind extending over a period of three years, the pupils arc drafted into 
tho mechanical workshops, where it i§ intended that they should specialise in 
some particular department, in the hope that, if they apply themselves 
diligently to the acquisition of practical experience, they will in a few years 
become capable of being entrusted with supervisory work. These attempts to 
combine teaching with workshop practice are not, however, in accord with the 
idea supported by the balance of opinion among mechanical engineers all over 
the world, that the technical school courses should not precede workshop train- 
ing. It is important to remember that theoretical training is doubly valuable 
when given to a student who has in his mind a definite picture of the condi- 
tions under which it will bo applied. The result of our enquiries convinces us 
that the same system is equally suitable under Indian conditions, and wo 
describe in the next paragraph the lines on which it should be worked. 

162. Bailway workshops are, as we have stated, in many cases already The trainins ol 
receiving European and Anglo-Indian apprentices, to whom some degree of *oreni«i : 
technical training is given with the object of enabling them to obtain posts as 
foremen, or, in special oases, even higher appointments. There is, however, a 
noteworthy absence of provision for the middle-class Indian. We consider it of 
great importance that the conditions of training should be auoh as the educated 
Indian youth will consider consistent with his sense of self-respect j for if this is 
not satisfied, we shall be depriving ourselves of a most promising field of 
recruitment. The arrangements made for Indian apprentices are at present 
isfulequate,; and the stipends paid them during the period of training and the 
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Salaries otfered on its completion are very much lower than the coi’respondiog 
amounts in the case of Europeans and Anglo-Indians, a fact which is largely 
responsible for the failure of Ihe better educated Indians to take advantage of 
these courses. As regards salaries, we consider that the principle must be 
adhered to that equal proficiency should be equally remunerated. The 
inequality of stipends is to some extent justified by the diflerence in the 
standard of living between Europeans and Anglo-Indians on the one hand and 
some classes of Indians on the other, though the stipends at present offered to 
Indians assume too low a cost of living to meet the case of the educated middle 
classes. We think the difficulty might be got over by allowing free board and 
lodging to all Europeans and Anglo-Indians, and to such Indians as prefer 
it. To other Indians, a stipend to cover board expenses based on the standard 
of living of the middle classes should be given. Apprentices of all kinds should 
receive a monthly sum over and above the expenses of their board and 
lodging, depending on the length of time they have worked and on their 
efficiency in the shops. We consider that every effort should be made to 
develope the training facilities existing in these shops, grants being given from 
Government funds for the establishment of technical classes, together with 
hostel accommodation and such other amenities as are necessary to attract 
educated Indian youths of the middle class. The precise allotment between 
Government and the Eailways of the extra expenditure entailed will require 
further consideration. With the technical school alongside the workshop, it 
becomes possible to provide an almost ideal course of training. Almost equal 
possibilities for training can be made available in a few of the larger private 
workshops, and we do not doubt that the managements of these would welcome 
the ^provision of similar arrangements for the technical training of their 
employes. In discussing the question of training industrial artisans, we have 
suggested the adoption of an apprenticeship system, and we think that a 
precisely similar system should apply to the more advanced class of students 
with which w’O are now dealii\g. The regulations for the admission of appren- 
tices and for the working of the system generally should secure the admission 
of a proper proportion of Indians and the fair and equal treatment of all 
classes in their course of training, while upholding the authority of the work- 
shops management to the fullest extent. The indentures should be for a period 
of four or five years, and, as wo have said already, the apprentices should be paid 
wages. Apprentices of this class should start work usually between 16 and 18 
years of age. If they enter the workshops at too early an age, their physique 
will be insufficiently developed to stand the stress and their previous oppor- 
tunities for obtaining the necessary education will be unduly restricted. 

An example of a scheme of this type, worked out by officers of the East 
Indian Railway Company, will be found as Appendix N. 


The Training of Mechanical Engineers. 
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163. There are four engineering colleges iu India which provide the 
training required by recruits for the Public Works Department. The largest 
is at Roorkee in the United Provinces, where it was originally established in 
18A7 to train the engineers and upper subordinates who were required in rapidly 
increasing numbers on the extensive system of public works, and particularly 
the irrigation canals, that were started soon after the province came under 
ikitish rule. 

At an even earlier date (1794) a school for surveyors was started in Madras 
which ultimately developed into an engineering college in 1857. Thirty yearn 
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later it underwent extensive reorganisation and its stafE was greatly 
strengthened. Little, if any, differentiation is made between the training given 
to civil and to mechanical engineers. Quite recently, an electrical course 
has been instituted and a Professor of Electrical Engineering added to the staff. 

i 

The Sibpur Engineering College developed from University cmirses insibpuf. 
engineering, which were started in 1868 by the Public Works Department 
and handed over in i860 to the Presidency College. In 1880 this engineering 
branch was constituted a separate college and transferred to Sibpur, wher<^ 
it has since remained. The growth of modern industries in Bengal has greatly 
influenced its development, and the courses of instruction now provided are of 
a more general character than would bo essential, if only the requireinoiits of 
the Public Works Department had to bo met. 

The College of Engineering, Poona, started in 1854 as tlic Poona Engineer- Poona, 
ing class and Mechanical School. In 1866 it was afl&liated to the University of 
Bombay and styled the Poona Civil Engineering College. Later, in 1879, 
classes in agriculture and forestry were added, and in 1880 the name was 
changed to “ The College of Science.” In^]907 the agriculture classes were 
removed; in 1911 the courses leading to the degree of B.Sc. were transferred 
to the now science institute in Bombay, and the name was again changed to that 
which it nuAV bears. At* the present time the courses of inslrnction load up to 
the University examinations for the degree of B.E. (Civil) and B.E. (Mechani- 
cal). There are also classes for Public Works Department sub-overseers, 
mechanical apprentices and electrical apprentices. 

There are ^tlso.a number of loss important schools of engineering, training 
nhiefly for the Public Works Department, but including in their courses some 
instruction in mechanical engineering. 

154. In the past, the education of engineers has been too much influenced Defects of 
by the immediate requirements of the Public Works Department, without 
regard to the future or to those other interests in India which can bo handled 
only by engineers. The higher branches of the engineering services in 
this country absorb but a very small proportion of the engineering students 
who pass through the colleges, and the rest enter the upper subordinate ranks 
or find private employment of a not very remunerative character. The greater 
part of the work done in each college is the training of upper subordinates, 
lower subordinates, surveyors and draftsmen. Students join' the college classes 
in the hope of getting appointments as Assistant Engineers ; but, failing these, 
they consider that they have a better chance as upper subordinates, if they 
have passed out of the colleges as engineer students and not as upper subor- 
dinate students. 

In the four principal colleges, increasing attention has, in recent years, 
been paid to the provision of instruction in mechanical and electrical engineer- 
ing ; but the measures adopted are inadequate and are conceived on altogether 
too narrow lines to meet the needs, present and prospective, of a rapidly 
expanding industrial system. Indian civil engineers have done well in the 
Public Works Department and have established their claims to promotion to the 
highest ranks of the service ; but in mechanical engineering u hich, outside 
the railway workshops, is mainly carried on by private enterprise, we find 
that, in the absence of a proper system of training, they have seldom attained 
to positions of importance or responsibility. In practically all the engineering 
workshops which we have visited, we found the same state of affairs existing 
with regard to the superior staff as we had seen in the case of foremen. The 
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former, whether assistants or managers, were men who had been trained as 
moohanical engineers in Great Britain. 

It is only in recent years that the Government engineering colleges have 
recognised that they ought to be something more than mere appanages of the 
Pul)lic If'orks Department ; but so far, the attempts made to train students 
for careers other than those offered by service under Government, District 
Boards or Municipalities, have taken the form of alternative or additional 
courses of instruction, and until quite recently no radical reforms have been 
contemplated, much less introduced. 

165. Especially since the outbreak of war, various causes have attracted 
public attention in an increasing degree to the predominant importance which 
mechanical engineering is now beginning to assume fh this country. The 
establishment of the manufacture of steel on the firm basis of commercial 
success brought into sight the possibility of further developments on a scale 
never before contemplated. It has not only encouraged English firms to 
consider the formation of branches of their own specialised industries in India 
after the war, but lias given oj^portunitios to Indian capitalists to take in hand 
schemes for various forms of engineering and metal manufacturing work. Tlic 
production of zinc and copper from Indian ores has recently come within 
measurable distance of actual accomjilishment, and has still further increased 
the scope of possible enterprise. The oxpi'rience of the war itself has been 
responsible for a neu attitude on the part both of Govornmcift and of 
leading industrialists. They realise tliat it is necessary to create in India the 
manufactures that arc indispensable for industrial self-sufficiency and for 
national defence, and tliat it is no longer possible to rely on free irai)ortation 
of essential articles in time of war. We think it not out of place to observe 
here that the existence of tliis Commission and the discussions which have 
from time to time arisen out of (he evidence given before it, together with the 
creation of the Munitions Board, itself a development of the Commission, 
have helped in the above direction. Einally, the attention of the educated 
public, and in particular of the large industrial employers, has been drawn to 
tho inconveniences and dangers that arise from the entire dependence of India 
on imported personnel for the supervision of engineering industries. 

150. The education and training of engineers was the subject of an 
enquiry by a committee appointed by the Council of tho Institution of Civil 
Engineers in 1903, on which committee all tho importaut engineering societies 
were represented. Their report, which was published in 1905, embodies the 
collective exi>erionco of engineers belonging to practically every branch of the 
profession, and though in many respects the conditions in India are different 
from those prevailing in the United Kingdom, certain fundamental conclusions 
were reached which are entirely supported by the facts placed before us in 
evidence by leading engineers and industrial employers, and should be adopted 
in this country. In submitting their recommendations, the committee prefaced 
them by the statement that they were unanimous in their opinion that 
enginooring training must include several years of practical work as well as a 
proper academic training. They considered ; — 

*^(1) That the average boy should leave school when he is about 17 yeare of age; that 
much depends upon the development of individual boys, but tbe minimum age should be 16 
and tbe masimura 18 years. 

(2) That the practical training should be divided into two parts, and that tho preliminary 
stage of practical training should consist in all cases of at least a year spent in meohanioat 
engineering workshops. 

(8) That during workshop training, boys should keep regular working hours and should 
bo treated as ordinary apprentices, bo subject to discipline and be paid wages. 
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(i) Tliai; uotbing should he done in the furni of evening study which would impoiio 
unnecessary strain upon the boys, * 

(5) That, as a rule, it is preferable to proceed to a technical college on the completion of 
the introductory workshop course; but that, in the case of boys intonded to become mechanical 
engineers, it may bo advantageous to complete the practical training bei"o»’e entering the 
coilego; but in Such cases it bccoircs important that simultaneous education during practical 
training should be secured, Otberwiso, the bojs would lose seriously during four or five 
years’ suspension of systematic study, and would be at a disadvantage on entering the 
college. 

(6) That for the average student, the period of coilego stinly should he at least three 
years. 

(7) That at least three to four years should be spent in practical tiainiug, inclusive of 
the introductory workshop course lueviously mentioned.” 

167. Wc are aware that this question has been discussed oji other occasions, 
at times with the same, at others with somewhat different, results ; hut a study 
of these discussions has led us to the belief that the above-quoted conclusions 
may fairly bo taken not only as the most authoritativo expression of British 
engineering opinion at tho time, hut as still representing the general views of 
the profession. The methods pursued in this country, liowcver, differ widely 
from the system suggested above. The age of boys when they join an 
engineering college in India is from two to three years higher than that 
recommended. Most, if not all, of the colleges prescribe a period of training 
in workshops after the conniletion of the theoretical courses, just as we have 
seen in the case of institutions giving a lower type of training ; but even this 
period is much too short to ho of practical value to mechanical engineers ; no 
attempt is made to subject the students to regular v orksliop discipline, and 
they are not eoinpelled to attend the full working hours, Tliey go from shop 
to shop making notes and sketches, and watch others at work, hut, as a rule, 
do nothing themselves. This course, such as it is, broadens the outlook of 
students who are intending to become civil engineers ; but it is worse than 
useless as an initiation into thc'mechaiiical side of the engineering profession. 

It has been objected that educated Indians will be unwilling to submit 
to tho early hours and hard conditions of workshop training. This may, no 
doubt, have been tho case in the past, but tliere are now numerous signs of a 
marked change in sentiment, and we feel confident that, if facilities are pro- 
vided, increasing use will be made of them. There are difficulties in the 
way, we admit ; hut they are not so great as is often su^rposed, and can ho 
overcome. 

# 

168. There is, thus, as avo have scon, a very decided consensus of opinion Proposals oI the 

among practical men that the ideal method of training mechanical engineers CommiMion lor 
is to combine workshop practice and technical instruction as closely as possible mecha- 

To attain this end in India the workshop has been imported into tho college, *®**“®””* 
but the results havo not been altogether satisfactory. The atmosphere of tho 
workshop cannot be obtained in the school, and the importance of this is so great 

that we are convinced that mechanical engineers must be trained in tho work- 
shops, receiving supplementary class instruction in technical schools alongside 
which should, of course, bo of a more advanced nature than that which would 
be provided for foremen. I'hat is to say, the mechanical cngiiieer, by which 
term we mean the juan who in after-life will be respousibie for the design and 
construction of machinery and structural iron work of every kind, should bo 
trained in a way analogous to that prescribed lor the members of the labouring 
classes who will become artisans, and the boys of a higher social grade and willi 

14 A 
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h tjotfccr general education who aspire to become foremen ; hut he should start in 
llilK workshop somewhat older and after a more prolonged general education. 
In the, factory, ho should bo regarded as a workman and treated as such, and 
paid wages which should represent the market value of the work ho does ; 
but he should not spend the whole of his time in the workshops, lloughly, 
the time s])eQt in the technical classes should bo equal to one-third of the 
total working hours of the shoi)s, but whether this be so many hours a day 
or so many days a week matters little and may be arranged to suit local 
circumstances. The main idea underlying our conception of tbo inopor method 
of training mechanical engineers is thus a fundamental modification of the 
current practice iu India ; the chief training-ground should bo the workshop, 
though the class-room is also indispensable. 

159. After the period of apprenticeship is completed, and this should not 
be less than four years and may usually with advantage be five, those ap- 
prentices who desire to specialise should be provided for in one or more of the 
existing engineering colleges, where advanced courses of instruction will bo 
given in such subjects as applied mechanics, electrical engineering, the 
])hysical sciences, hydraulics, the strength and properties of materials, and heat 
engines. It should he recognised that these students are adults- seeking to gain 
knowledge for a very special purpose, and they should not be treated as 
undergraduates and forced to go through a rigidly prescribed course of instruc- 
tion, such as is now provided in the engineering colleges of University rank. 
Our general idea is that colleges of this status should be made accessible 
to advanced students who wish to take special, instead of complete, University 
degree courses. 

We have not specifically referred to the training of electrical euginoers, 
because electrical manufactures have not yet been started in India, and there 
is only scope for the employment of men to do simple repair work, to take 
charge of the running of electrical machinery, and to manage and control 
hydro-oleciric and steam-operated stations. The men required for theso three 
classes of work will be provided by the foregoing proposals for the training of 
the various grades required in mechanical engineering. They will have to 
acquire, in addition, special exj)erience in electrical matters, but, till this branch 
of engineering is developed on the constructional side and the manufacture ol 
electrical machinery taken in hand, the managers of electrical undertakingt 
must train their own men, making such use as they can of the special facilities 
offered for instruction at the engineering colleges and the Indian Institute ol 
Science. 


T6chnolos:ical Training* 

160. It will be necessary in the immediate future for Government ic 
consider the more general question of the part to be played by the existing 
engineering colleges and the Universities, in providing for the increasing neec 
in India for sciontifio, technical, and technological training. Wo feel convincoc. 
that, as the development of the country proceeds, the number of students M ill 
increase ami that, in consequence, at no distant date it will be found desir- 
able to abolish tlio school departments of these colleges and to make provision 
for the education of subordinates in separate institutions, which, not being of 
University rank, Mill be placed under the control of the Directors of industries, 
it is urgently necessary to prepare for a higher technological training, which 
Mill ])rovide the means whereby the physical science students of the coUegos 
uffiliated to the Universities may learn to apply their knowledge to industrial 
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Uses. The simplest way of meeting this demand would be to expand the engin- 
eering colleges into technological institutes by the creation of new depart- 
ments. At present they are chiefly occupied with tbe training of civil engin- 
eers. 'VVe have just recommended that they should make provision for the 
higher technical instruction of mechanical and electrical engineers, and we 
anticipate that industrial expansion will justify the siariing of departments 
of general technological chemistry, wliiol), in each college and teaching Univer- 
sity, will specialise to the extent necessary to meet at any rate the more 
]n’omincnt local needs. We regard it as certain that public opinion will 
demand that tliese colleges shall be connected with the local Universities and 
that the students shall be able to obtain University degrees. To this wo think 
no serious objection can be raised, provided that the terms of association Icavo 
the colleges free to frame their own courses of study, reserving to the Senates of 
the Universities the right to proscribe which shall be selected as qualifying a 
student to enter for a University degree. The internal administration of the 
colleges should be controlled by a Board or Council, the members of which 
might bo nominated by the Department of Industries, the University, and 
public bodies representing employers. This Council should have the jirivi- 
lege of delegating a certain number of its members to represent it on the 
Senate. 

161. Up to this point our recommendations regarding industrial and Imperial engin- 
technical education are suc-h as should be carried out by provincial Govern- eermg collies 
uients ; but, we think, it will be necessary ultimately, if not in tho immediate 

future, to provide India Avith educational institutions of a more advanced 
cliaracter, which no single province could support or £11 wiili students, yet 
which each province will need to a greater or less extent. Dor some lime to 
come the demand lor this higher training can best bo met by the x>rovision of 
seholarshixis to enable students to jwoceed abroad, but, as soon as our foregoing 
recommendations have had time to develox)C their full elfect, it would bo 
advisable to i)roceed further and establish imi)crial colleges of the very highest 
grade. Two at least would he needed, staffed with sx)ecialistB of high reputa- 
tion who must he provided with adequate equipment for both teaching and 
research work. One of those colleges should cover every branch of engineering, 
while the other should be devoted mainly to metallurgy and mineral tech- 
nology, the developments of which are certain lo be on a very extensive scale. 

Provincial colleges can only hope to secure tho services of good, all-round 
men who would be omxdoyed mainly in teaching work ; hut, if tho ideal of a 
self-sufficing India is to bo completely carried out, specialisation must be 
provided for, and this can only be achieved in colleges with a largo number of 
advanced students. We can hardly hope to serve any useful purpose by 
pursuing this idea further. Details will depend upon the actual state of 
things at the time Avhen it becomes necessary to mature a scheme. We, thorc- 
foi*c,rofrain from elaborating any x)roposals of this nature and content oarselvca 
with suggesting that they should always be kept in sight as tho goal. 

162. Boforc leaving the question of higher training we desire to advert Scientific 

to one important matter. Wo consider that India suffers from the general and technical 
absence of organisations similar to the great scientifle and technical *0®*®**®®* 
Booioties which have in many countries done so much to promote tho profes- 
sional education of their younger members. We have already had occasion 
to refer to an instance of the work of the English Institution of Civil Engiu* 
eers in this direction, and we think that it would be greatly to the advantage 
of Indian eng^ers if a representative society wore started. Our views on tho 
eubjecc, which wo regard as one essentially for private initiation, arc explained 
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in detail in Appendix II., and here we need only add that we in no sense 
limit our suggestion to engineering. Whenever the number of specialists 
in any branch of science or professional activity is sufficient to enable them 
to form an association to promote its development in India, their action in 
this respect should bo supported in every reasonable way by the State. 


The Victoria Jubilee Technical Institute, Bombay. 

Proposed utilisa- 163. Eeference lias already been made to the starting of the Victoria Jubilee 
tion of engineer- Technical Institute in Bombay. During recent years it has developed a 
somewhat polytechnic character, and now provides courses of instruction in 
workshop train- (1) mcchanioal engineering, (2) electrical engineering, (3) textile manufactures, 
ing (4) applied chemistry, and (5) plumbing and sanitary engineering. Most of 

the witnesses who have come before us with experience as employers of its 
students have spoken well of them ; but, so far as the training in mechanical 
engineering is concerned, ex-students arc nearly all employed in subordinate 
capacities, and there is little probability that many of them will rise to 
high positions. The courses of instruction extend over four years, of which 
the last six months have to be spent on practical work. Enquiries made of the 
managers of workshops and factories in which these students received this part 
of their training did not convince us that the arrangements were of a 
satisfactory character. Moreover, the time allowed for practical training is too 
short. In view of the conclusions wo have reached regarding the training of 
mechanical engineers, we cannot regard the work done in the Institute for this 
class of students as satisfactory. Instead, hoAvever, of abolishing these classes, 
it would be preferable for the Institute to associate itself more closely with the 
local engineering industries carried on in Bombay ; and it should not he difficult 
to frame a scheme whereby the Inslitute, in its new locution at Matuuga, will 
supplement the workshop training 6T a2)prentices from the railway jjnd other 
workshops, thus performing locally the function of the tecljiiical classes 
which we have recommended in the case of the larger workshoj)s. To 
a largo extent, the popularity of the mechanical engineering classes is 
duo to the law Avhich prevails in certain provinces compelling owners of 
steam plants to place their boilers in charge of certificated men. If the sug- 
gestion which we make elsewhere that this law should bo abolished is carried 
into effect, there will bo undoubtedly less demand I‘or instruction of the 
kind necessary to pass the specified Government examination. On the other 
hand, we hope that the forthcoming expansion of mechanical engineering 
will more than replace the loss of this artificial demand for what can only 
be described as a very imperfect training. 


Technological 
courses : two 
years’ practical 
course recom- 
mended. 


164. These remarks do not apply to the technological courses which 
include (1) textile manufactures, (2) applied chemistry, aud (3) plumbing and 
sanitary engineering. In these instances, wo approve of the existing 
arrangements whereby the students receive a preliminary training before 
embarking ui)ou practical work. In this view wc are largely influenced by 
the fact that the classes arc conducted throughout on linos as nearly resembling 
actual commercial practice as is possible in any t(;aching institution. 


The spinning mill or the weaving shed is not an appropriate place in 
which to give instruction in textile mechanism, ?ind practice in the working 
of the machines can be more easily arranged in a 82)ecially-equipped sJied, 
where a great variety of single units is available. Knowledge and ex- 
perience of this kind can be gained much anoro rapidly i^the Institute 
than under practical working conditions iu a mill, and t^re is no doubt 
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thftt the young man who aspires to become a textile manufacturer, can best 
begin by going through one or both of the specialised courses of instruction 
provided by the Institute. Similarly, a preliminary knowledge of chemistry 
is essential to any one who intends to apply such knowledge to manufac- 
turing processes, and the laboratory rather than the chemical works is the 
place in which the training should begin. 

In regard to plumbing and sanitary engineering, most of the practical 
work consists of fitting up buildings in accordance with prepared plans, 
and before a young man can be sent out to do such work, he requires con- 
siderable skill in manipulating the materials employed, and some general 
knowledge of the sciences which bear upon sanitary engineering. It is also 
necessary that lie should be able to prepare plans and est imates, and, without 
doubt, a knowledge of these matters and the requisite degree of craftsmanship 
can be attained most readily in organised schools. 

1C5. Wo therefore consider that in respect of these technological courses, 
no changes are necessary ; hut wo think that the training in the Institute 
should he followed by tWo years sjamt on practical work, before tlic full 
diploma can l>o obtained. The students should bo apprenticed on leaving the 
Institute, and they should be given dclinite employment and paid a living 
wage. There will, no doubt,' he difficulty at first in finding places for them. 

Employers of labour in this country have realised only to a limited 
extent that it is incumhent upon them to provide facilities for training 
the rising generation. To convince them propaganda work * will, at the 
outset, be necessary. There are fortunately many Government workshops to 
set an cxnmplc, and it should noi he difficult to induce the owners and 
managers of private undertakings to follow suit. 

Mining and Metallargical Education. 

166. Mining education in India occupies, as wo shall explain below, a Mining 
somewhat peculiar position. Two systems of teaching, applied to very similar education ; 
material, are going on side by side, and there is a large concentration of mining position, 

employment on a single area— the principal coal field — while other forms of 
mining are scattered over the whole of India, and differ widely in character. 

For those reasons we have thought it necessary to discuss the subject in detail. 

By far the largest demand for mining engineers and trained subordinates 
comes from the coal fields situated in the provinces of Bengal and Bihar 
and Orissa. The forms of mining in other parts of India aro often only 
more quarrying or, where actual raining is practised, are either so highly 
specialised as to necessitate a practical training which cannot he given in 
India, or are only on a small scale. It is clear, then, that for a long time 
to come, India must look for mining education to an institution or institu- 
tions based on the requirements of the Bengal coal field. 

The provision at present made for mining education comprises— (1) (a)Sibpar College 
courses at the Sibpur College, (2) evening classes on the coal field. Thc®®“”®®* 
senior Sibpur course is one of two years, which follows a preliminary two years’ 
training leading up to the examination for sub-overseers. The studoivts 
aro trained in mine surveying, electricity, colliery mechanics, mining and 
chemistry, and are taken into camp on the coal field for six weeks in the cold 
weather. At the end of this course they obtain a diploma, after passing art ex- 
amination. Beoently, however, the Government of India have approved of 
the reduction of the two years’ mining coui’se to a single year, conditionally 



118 


{b) Evening 
classes on the 
coal field. 


on the students who take up the course haying previously passed the 
overseers’ examination and spending at least eight weeks in a colliery during 
the college vacation. A preparatory course of one year is also being pro- 
vided. Under the previous conditions it was not easy for students from other 
provinces than Bengal to obtain admission, though it is only fair to add 
that very few attempted to do so. Accommodation was limited, and the Local 
Government stipulated that no qualified Bengali student should be excluded. 
The necessity for passing the suh-overseors’ test before entry was also a diffi- 
culty in the case of students from certain jirovinces, where training of this 
' class w^as given only to a very limited extent. These obstacles have now, 
it is claimed, to some extent been overcome, and there are at present (191R) 
five outside students taking the course, Bor some years past, the removal 
of Sihpur College has been under contemplation, and Government has been 
reluctant to incur increased expenditure on the existing institution, Accom- 
modation is thus still inadequate. 


The evening classe.s .arc held at five centres on the coal field under the 
control of a joint board, on which the mining interests and the Governments 
of Bengal and of Bihar and Orissa arc represented. The cost of these classes 
is met by the two Governments. 


The results of the examinations held at Sihpur and in connection with the 
evening classes are sliown below — 
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The average attendance at the evening classes in 1915-lG was 120, and 
that of the vernacular evening classes was 264. 


ttecent proposals 107. In 19] 6-14, a committee, whicli met under the presidency of Sir 
lor improvement, j), Maepherson to advise on the question of mining education, recom- 
mended tlie opening of a school of mines at Dhanbaid and the improvement 
of the existing evening classe.s on the coal field. The school was to 
cost Bs. 5,56,000 initial, and Es, 98,000 recurring, while the expendi- 
ture required for improving the evening clashes was estimated at Rs. 1,51,000 
initial and Es. 71,000 recurring, towards which latter figure it was hoped 
that the mining industry would contribute. In 1914-15, a committee 
consisting of Messrs, Adams, Chief Inspector of Mines in India, Eoberton, 
Professor of Mining at Sihpur, and Glen George, Mining Engineer, after 
examining the system of mining education in England, submitted a report 
which was in general agreement with the proposals of the Maepherson 
Committee. 


Inraffioiency of 168. Two main points arise for consideration in connection with the above 
evening classes proposals — (1) wmuld an improvement of the existing evening classes suffice, 
** fc!^**^**”* ^ without a school of mines ? (2) if a school of mines is considered necessary, 
where sliould it he located ? 

With regard to the first point we observe that the lads who attend the 
evening classes are in most cases deficient in general education, and this 
fact, coupled with the necessarily limited range of in struction given, rendey 
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these classes unsuitable for training first-class colliery managers. Out of 
the nine men who obtained first-class certificates in 1916, six men came 
from Sibpur. It is true that in England the* larger proportion of colliery 
managers have obtained their mining education at evening or other similar 
classes ; and of the comparatively small number of students who are found 
at the various schools of mines, most seek employment either in metalliferous 
mines, or as consultants, Go^'^ernment inspectors, and geologists. But the 
position in England has changed ; the examination for the manager’s certificate 
has been made more severe, and mining schools of a different typo are springing 
up, in one case financed and controlled by the mining interests themselves,; 
this type is therefore likely to take a largo share in producing colliery managers. 

We think it necessary that, although the evening classes require improvement, 
some form of mining school should bo provided for holders of first-class certifi- 
cates, i.e., certificates entitling a man to hold charge of a colliery raising over 
1,800 tons a month. 

169. We now come to the question of thc''location of the school of mines, Locatiwi ol the 
and we may consider whether a self-contained mining school on the coal field school 

itself is preferable, or whether’ teaching might not be provided in a department 
of an existing engineering college, such as Sibpur. The latter scheme would be 
cheaper ; it would bring the students into contact with lads studying for other 
branches of engineering, which is advantageous ; and a well-known institution 
like Sibpur would possess better and more established traditions than any new 
institution. Finally, as we have already pointed out, Sibpur already produces 
most of the successful candidates for first-class certificates. 

On the other hand, there are disadvantages attaching to the Sibpur 
institution. Visits to coal mines from time to time during the course to explain 
points of practice can be completed from Dbanbaid within a few hours ; from 
Sibpur they take not less than 36 hours. The staff of an institution on the coal 
field is in close touch, not only with the latest developments of the industry, 
but with employers and managers, a great advantage to the students both while 
under training and afterwards when seeking for employment. A sub-com- 
mittee appointed in 1916 to consider the future of the Sibpur mining class, 
reported that it would be very hard for teachers at Sibpur to secure practical 
training for students in collieries, while the staff at a school in the coal field 
could do this with comparative ease. To keep the school in close association with 
the industry is also a matter of importance. Finally, the staff of a school on 
the coal fields can maintain intimate relations with those of its students who are 
taking the practical portion of their course at one or other of the mines. 

170. So far, therefore, as the choice lies between Sibpur and Dhanbaid, wo 
prefer the idea of a self-contained mining school on the coal field ; but are 
prepared to agree that, instead of the course of three years at the school and 
twelve months* preliminary practical work proposed by the Maepherson Com- 
mittee, students may take their practical course at the end of their first year. 

We consider it essential that students should pass a reasonable period in 
underground work. 

We are conscious of the heavy cost which such an institution is likely to 
entail relatively to the number of the students, at any rate for the first few 
years of its existence. The Maepherson Committee did not anticipate a larger 
number of students at first than 48, an estimate which might, however, now 
be increased. But we consider that the necessity of training mine managers in 
India and of making the country so far independent of imported experts, is 
strong enough to warrant the expenditure. The number of students attending 
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the course at Sibpur is inor^sing ; aud it the proposed, school is open to the 
whole of India, this should bring in still more candidates. The argument for an 
inter-provincial institution lies, not in the desire shown by the different provinces 
of India to train their own men to manage their own mines, but in the absolute 
necessity of extending the area of recruitment for the mining profession as 
widely as possible, in order to supply this urgent need by the most suitable men 
from every part of the country. The main advantage would, it is true, bo reaped 
by the coal fields of Bengal and Bihar and Orissa, and candidates from these 
provinces would retain the undoubted advantages which proximity to the school 
of mines must always give. But there should be no preference shown to local 
candidates and admission to the school of mines should depend on suitability 
alone. 

171. There is, however, a possible third course, besides a school of mines at 
Dhanbaid, or a mining class at Sibpur. Various proposals have come to our 
notice for research and training in metallurgy and other allied forms of techno- 
logy, proposals which we hav^ discussed more fully in Chapter IX. - An 
institution at Sakohi teaching the above subjects would naturally also 
include certain forms of mechanical engineering, in view of the unrivalled 
opportunities which would be provided by the group of works springing up near 
that centre. Many of the science subjects which will have to be taught as a 
foundation in such an institution will be common both to mining and metal- 
lurgy ; these will include geology and mineralogy, physics, chemistry, 
mathematics, and mechanics ; and among practical subjects, mechanical and 
electrical engineering. A considerable saving in cost could bo effected, and a 
more efficient staff aud equipment provided, by combining in 'the same institu- 
tion the higher forms of training for miffing and metallurgy. We recognise, 
however, that a school of mines and metallurgy at Sakchi, though preferable 
to classes at an unrelated centre like Sibpur, would be in less intimate touch 
with the coal-mining industry than a school at Dhanbaid, and, in view of the 
great desirability of keeping the mining industry in the closest possible 
relations with mining education, we support the proposal to establish a school 
of mines at Dhanbaid. Until this is done, the Sibpur classes should be 
maintained and teaching steadily improved on lines that would permit of the 
transfer of the classes to Dhanbaid. The Sakohi institution would naturally 
specialise in metallurgy and related forms of applied chemistry which would 
constitute a group sufficiently wide in range for a high-grade institution. 

172. The Government of. Bihar and Orissa have consulted us about a 
proposal to start a technical school at Sakchi for the metallurgical industries 
which are likely to develope in that neighbourhood in association with the 
works of the Tata Iron and Steel Company. We are much impressed by the 
possibilities of this centre, and the great opportunities which it will offer for 
employment to men possessing a technical training. We consider that there 
will be ample scope for a school of the type proposed, both before and after the 
starting of still higher institutions for specialist training and for research ; and 
we have conveyed to the Bihar and Orissa Government Our general approval of 
their scheme. 


Miscellaneous Educational Proposals. 

173. We have elsewhere in our report indicated ship-building as a potent- 
ial Indian industry of the future, though one that perhaps will not materialise 
for some time ppless the necessary plates, septions, and engines are imported 
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from abroad. Be this as it may, there is no reason why India should not bo 
ready to man her own ships when they are built. She has already for many 
years past provided excellent crews for the ships of other nations ; and, given 
facilities for education in nautical subjects and marine engineering, she should 
in course of time be able to supplement these crews, at any rate in the coasting 
trade, with capable officers and engineers. The supply of such men from 
Britain must be very short for many years to come, if not always in future, and 
facilities for recruitment in India would do much to render her self-supporting 
in case of another great war. There have been frequent demands, especially on 
the Bombay side, for training of this nature for young Indians, but we have 
been unable to obtain any authoritative or helpful information as to the lines 
on which the subject could be taken up, and are, therefore, unable to dilate upon 
it. It requires expert knowledge of a particular kind, and could only be satis- 
factorily handled by a committee specially appointed for the purpose, as it 
would necessitate the establishment of at least one school of navigation in the 
country and the provision of one or more training ships. 

174. During the course of our tours, the necessity for special schools and Cominetcial 
colleges of commerce was frequently brought to our notice by Indian witnesses, ®ducation. 
who were in many cases men with considerable i)ractical experience. On the 
other hand, some European witnesses expressed grave doubts as to the utility 
of such institutions and insisted that only in an office could the training be 
given that would turn out a useful business man. This divergence of opinion 
is, we conceive, largely due to the different standpoints from which these two 
classes regard the question. Wo are iuclined to think that the European evid- 
ence which we have received is not based upon a sufficiently wddc examination 
of the circumstances in which trade and commerce are carried on by Indians, 
and a full acquaintance with the educational system which has grown up in 
the country. 

It is obviously beneficial to any Indian about to engage in commerce, who 
desires to rise above the rank of a clerk, that his education should be specifically 
adapted to his career, and should also he carried to the University stage. The 
greatest benefit from a high commeicial training is likely to bo received at 
present by sons or relations of commercial men who intend to enter the family 
business ; this type was well represented in the Sydenham College of Commerce 
of Bombay. The school of commerce should provide teaching in shorthand, 
type-writing, the methods of book-keeping and prdcis writing and, above all, in 
modern English. These subjects may be regarded as essential for the routine 
working of an office, but to them should be added instruction in the mechanism 
of banking, exchange, and foreign trade, together with such subjects as 
commercial geography and a detailed study of the economic resources of India. 

There are already in India a number of schools of this type, some of which are 
efficiently managed ; but the majority do little more than teach shorthand and 
type- writing, and make an attempt to impart a knowledge of book-keeping 
that is of little or ho practical value. Most of these schools take the form 
of evening classes and are frequented by young clerks. 

176. Higher commercial education is still in its infancy in India, and the 
only institution of University rank that has so far been started is the Sydenham 
College of Commerce in Bombay, which prepares undergraduates of the Uni- 
versity for the examinations leading to the degree of Bachelor of Commerce, 
instituted by the Bombay University in 1912. Sufficient time has not yet 
elapsed to enable a definite opinion to be expressed as to the extent to which 

the aims of the founders are likely to be realised ; but so far, the students who 
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have passed out have been well received by the Bombay mercantile community, 
and have obtained employment on much better terms than their contemporaries 
who have taken the ordinary Arts course. The college is popular and it is 
likely to continue so, until the supply of commercial graduates is in excess of 
the demand. This cannot happen so long as the Sydenham College remains 
the sole commercial educational institution of University rank ; but there is a 
strongly expressed desire for similar colleges in other parts of India, and wo 
think that the other Indian Universities might well consider the possibility of 
satisfying this demand. Industry and commerce are bound to go on expan^ng 
rapidly, and they will be glad to pay a higher price for more eflScient employes. 
The practice of more up-to-date methods of business and account-keeping is 
certain to spread into the mofussil, as familiarity with modern trade and indus- 
try increases. An alternative University course, in any case, has the advantage 
of widening the educational basis, and, provided the University commercial 
courses supply as good a training to the mental faculties as do the present Arts 
courses, they deserve encouragement on their own merits, as part of the general 
educational scheme of the country. The relations between the governing 
bodies of colleges of commerce and Universities should be exactly similar to 
those which wo have suggested for technological institutions, as outlined in 
paragraph 160. We attach groat importance to the co-operation of business men 
in the control and this, we think, can be secured in the way there indicated. 

176. The provision of teachers for the various grades of education described 
in this chapter is not a question that needs discussion at any great length. 
For instruction in the higher branches of engineering and technology, we must 
look to the University colleges and technological institutes to provide teachers. 
They will be trained under the influence of men of high attainments engaged 
in original/ work, who will present their subjects in a way that will evoke a real 
and abiding interest among the students, and ensure that men who pass through 
their classes are thoroughly imbued with a clear knowledge of their subject and 
of right methods in dealing with it. Some of these will be fitted for teaching 
work by a natural capacity for the clear exposition of ideas. It must be 
remembered that research and what may bo termed ‘ workshop practice ’ are 
themselves the best possible training for those faculties which a teacher largely 
uses, and that in consequence, in the case of subjects outside the line of general 
education, special training schools or colleges are unnecessary and even likely 
to be a disadvantage. There is not the least probability that educational 
appointments will fail to attract men who have been trained for technological 
or industrial work. Compared with factory life, the work of a teacher in a 
school or college oilers inducements to a very largo number of persons w^c 
prefer a certain amount of ease and freedom from worry to the strenuous exist- 
ence, which is essential to success in manufacturing concerns. Appointments 
as teachers will naturally be sought after by men who feel that they have some 
special aptitude for such work, and provided suitable selections are made, actual 
experience in teaching will ultimately produce the high type of men required. 

It is only when we come to industrial education, whether in organised 
workshops or in schools for cottage workers, that difficulties are likely to arise. 
The artisans from whom the teachers of craftsmanship will be drawn, have 
hitherto as a class been lacking in general education and have learned their 
craft on purely empirical lines. We have, however, provided an adequate 
remedy in the superior inspection staff and in the trained managers and super- 
visors who would be placed at the heads of these institutions. The latter should 
be specially recruited at first, though in the case of schools for iron work and 
carpentry they may subsequently be obtain^ from the students who hare 



|>assed through the proposed classes in mechanical engineering and have 
obtained some degree of practical experience afterwards. It would be the busi- 
ness of these men to train their own staff, and experience has shown that in a 
few instances at least they have been able to do it. Skill in craftsmanship is 
acquired by example and by jiractico rather than by precept, and those who 
are responsible for the training of artisans will see that the methods employed 
are correct, that the appliances in use are suitable, and that the instructors 
possess the necessary skill to enable them to show their pupils how work should 
be done. _ 


The Control of Technical and Industrial Education- 

177. Although wo have proposed to place the control of technical and Ai^uments for 
industrial education under the Dei)artments of Industries, we are aware' that, 
especially in regard to the former class of education, there is a strong body of 

opinion in favour of retaining it under the Director of Public Instruction 

This opinion appears to bo based on the following grounds; firstly, 
that the Department of Education cannot be dissociated from those forms of 
teaching without loss, on account of the importance of method, with which that 
department is naturally more familiar than any other ; secondly, that any 
form of teaching which is removed from the Department of Education may lose 
prestige in the popular mind ; thirdly, that all technical and industrial training 
must include some degree of general education, with which the Department of 
Education is organised to deal. 

178. In mooting these arguments, it must bo borne in mind that, in the first Arguments lor 

place, education designed to produce men who will I'cadily find industrial control by 
employment must in any case be very largely controlled by an agency which, *** 

by its training and constant association, is in touch witli the industries that 

will furnish that employment. Both in devising educational schemes and in 
ensuring by inspection that they aro actually followed in working, this class of 
agency must have a predominant part. It is not enough to appoint a man 
with, an industrial ti-aining as an inspector of industrial schools ; he must 
throughout bo kepi in touch with industries and industrialists, or the training 
given will soon degenerate. Speaking generally, the different forms of techni- 
cal and industrial education have as their object either the training of a man 
who will ultimately direct industrial operations or tho production of a workman 
skilled in some form of handicraft. Of the success of the teaching, the private 
industrial employer must remain tho ultimate judge. The Department of 
Industries is the only Government organisation caj)able of entering into his 
point of view, and the only one with which he can readily associate himself. 

It is the only agency of any kind that can correlate the training to tho require- 
ments as ascertained by it. Almost every educationalist of standing who 
appeared before us was in general agreement with these views. 

Our conclusions arc strengthened by a consideration of the nature of the 
various forms of technical and industrial education, the necessity of which has 
been indicated in our report. In the case of industrial schools, where 
craftsmanship is the all-essential feature of the training, the small amount of 
elementary general education that is required can easily be supervised by any 
person of ordinary intelligence, whilst the teaching of craftsmanship must be 
provided and controlled by an agency Vihich knows from practical experience 
the type of employd required by an industry, and can judge if the requirements 
have been fulfilled. This the Education Department is not likely to be able to 
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do, judging by the results of its past efforts in this direction. In the (jase of 
artisans who are trained in shops, the same arguments apply ; and it will be 
easier for a Department of Industries to maintain the necessary relations with 
railway or private ^shop managements. The superior training for foremen, 
which will be given under somewhat similar conditions but to better educated 
persons, and will involve a greater amount of theoretical teaching, seems to fall 
into the same category ; the only question is whether the theoretical teaching 
requires any degree of control by experts in the methods of imparting teaching 
generally. The danger of allowing the theoretical to outweigh the practical 
aspect of the training must be remembered. It must also not be forgotten 
that the experience of industrial and technical training in other countries has 
evolved its own theories, traditions and expert teachers, of which the Depart- 
ment of Industries can make a more understanding use than the Department 
of Education. The control of the foregoing forms of education should, 
therefore, rest with the Department of Industries ; but the advice and co-opera- 
tion of the Department of Education should bo obtained in respect of general 
educational subjects, both in framing the courses of instruction and in deciding 
on the methods of teaching and inspection. 

It is only whore some form of higher theoretical instruction is needed, 
such as that proposed by us for engineers and specialised technologists, that 
any question arises of the participation of the Department of Education in the 
control. Part of the education of engineers and the entire training of men for 

posts of specialised technologists should, M'e have suggested, be given in 

institutions of collogiato rank. Their expenditure should he administered and 
their teaching controlled by joint boards, on which the Department of 
Industries, the local University and employers shquld be represented. We have 
already explained the relations which should exist between the Universities and 
these colleges. 

179. Wo desire here to draw attention to the great diversity of practice 

which has hitherto prevailed in the methods of imparting industrial and 

technical education of all kinds in different parts of India, a diversity which 
has unfortunately permitted the existence of much inefficient or misdirected 
teaching. We think it necessary, for some time at any rate, to arrange for the 
provision of a system of regular visits by specialist officers of the Imperial 
Department of Industries. There is at present in the various provinces no 
generally accepted tradition of correct methods in these forms of teaching, 
and we think that Local Governments and Departments of Industries would 
be greatly assisted in their efforts to create one, by occasional visits from 
imperial officers, whoso functions would be merely advisory, and would 
bo confined to placing their notes and observations before the Local Govern- 
ments for consideration. Tho specialist visitors would form a convenient 
channel for transmission to one province of useful experience acquired by 
another, and this would enable Local Governments, while retaining complete 
control of their own industrial and technical education, to profit by the 
knowledge gained elsewhere. 
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CHAPTER XI. 

COMMERCIAL AND INDUSTRIAL INTELLIGENCE. 

X80. In dealing with this question, we have had the advantage of perusing Objects ol a 
two recent despatches of the Government of India to the Secretary of State, Commercial 
proposing the re-organisation of the Commercial Intelligence Department and 
the appointment, which has since been made, of an Indian Trade Commissioner 
in London. These despatches have amply demonstrated the importance to 
Goveniment of full and frequent information regarding commercial develop- 
ments and requirements, and of the maintenance of close toirch with such orga- 
nisations as Chambers of Commerce and Trades Associations. We have also had 
complaints from many of the witnesses whom we have examined that there 
exists no clearly defined channel through which information on commercial 
matters in the possession of Government can bo communicated, whether 
publicly or to individual applicants. There is, moreover, a general feeling that 
the collection, careful analysis and judicious distribution of commercial and 
industrial intelligence is a necessary feature of Government policy both in war 
and peace. The question has not hitherto been so treated as to afford 
Government a sufficient basis for the encouragement of industries in India 
or for political and diplomatic action abroad. With this end in view, we 
suggest a scheme whereby commercial and industrial intelligence may ho 
organised on lines that will assist this country to become better equipped 
for the industrial struggle. * 

181. In designing this organisation, we have had before us these two main NweMdty tor 

points ; first, the importance of having the information collected and the statis- 
* ^ 4 *1 11 frtfttlBwOS Mr All 

tics analysed and expressed for public consumption by experts who have concrete expert agency. 

ideas as to the use which can be made of them by practical industrialists and 

commercial men ; second, the necessity of adopting a system which will enable 

these statistics to he issued in a form that will make them readily accessible to 

the commercial public. With regard to the first point, we consider it to be of 

prime importance to insist that, where a specialist department concerned with 

industries exists, it should handle the statistics and information relating to 

those industries. Unless this be done, irrelevant data will be collected, 

essential facts will be overlooked, andTinaocuraoies will follow from inexpert 

interpretation of trade terms. Several instances have been brought to our 

notice in which statistics regarding articles of unlike denomination were 

added together to make totals, and others in which failure to recognise the 

meaning of trade terms resulted in the compilation of figures which were 

either useless or misleading. Constant association with the general economic 

position of his industry is the only means that will render the industrial 

specialist a safe adviser to Government on commercial matters and enable 

him to direct his researches with a view to anticipating possible dangers. We 

consider it advisable to emphasise the commonplace that commercial statistics 

and intelligence are intended to serve as the basis of an active policy, and not 

merely as a means for explaining changes years after they have occurred. 

If handled by the expert, such figures will serve as a timely warning against 

attempts of aggressive nations to capture our trade, or to determine its direction 

in their own interests. To show the value of having statistics collated 

and antdysed by appropriate specialists, we may cite the Railway Adminis- 
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tration Keport and the Quinquennial Review of Mineral Production as 
instances bearing differently on questions of administration and policy. 

The information which we include under the head of commercial aud 
industrial intelligence will consist of the following ; — 

(1) statistics and other information regarding the movement of internal 

and overseas trade ; 

(2) statistics and other information regarding the production and 

working of Indian industries ; 

(3) information regarding trade usages in India and abroad, and the 

tariff and industrial policy of foreign nations. 

182. Oui proposals relating to the provincial Departments of Industries 
contemplate that, their Directors should qualify themselves as advisers to their 
Governments in matters relating to trade and commorce, and we have 
proposed that it should bo one of their dofinite duties to supply advice and infor- 
mation to the public in regard to existing or new industries. Both for this 
reason, and in view of the considerations .adduced in Chapter XII, it is obvious 
that they will have to maintain intimate relations with the manufacturers as 
well as with the merchants of their provinces, and to study aud interpret all the 
statistical information Avhich is of use in the conduct or administration of com- 
merce. The staff of each provincial Director should include experts to deal 
with special problems, and, as there will he representatives of the department 
in every part of the province) it will be possible to maintain current and 
continuous records of what is going on in it. 

183. The information comprised under the head of commercial and indus- 
trial intelligence obviously includes matters of interest to Government both on 
the commercial and industrial sides, as well as to private traders and 
industrialists, from whom enquiries may be expected on a wide variety of 
subjects, including requests for information on technical matters. If our 
principle bo accepted that the statistics and intelligence relating to industries 
and commerce can he handled effectively only by the specialists who conduct 
the various forms of research and practical work intended to extend and 
develope Indian industries, it naturally follows that the figures for production 
as well as those for trade should he collected and analysed by the same 
organisation. On the whole, therefore, there is a distinct balance of advantage 
in favour of placing the whole of this work under the general control of the 
Department of Industries and in the hands of a single officer, whom we 
would designate the Director of Commercial and Industrial Intelligence. 
In consequence of their imperfect knowledge of the working of Government, 
firms and individuals who are anxious to obtain information with regard to 
trade movements, sources of production, suitable raw materials and technical 
processes, will often come to this officer in the first instance for information. 
It is, however, extremely important to keep in mind the harm that may be 
done, should any single officer give information on subjects in which he 
is not a technical or commercial expert. Thus an important function of the 
Director of Commercial and Industrial Intelligence would be to refer applicants 
for information and advice to the appropriate departments of Government from 
which these can be obtained at first hand. The Director should be a 
member of the Imperial Industrial Service which we propose in Chapter 
XXTI, and his headquarters should be at Calcutta. 

184. Wo consider that special commercial intelligence officers will be 
required for Calcutta and IJomhay. These two large cities contain trading 
interests which involve such extensive relations with other provinces and foreign 
countries as to render necessary, at any rate for some time to come, the appoint- 



122 


ment of special officers working under the proTincial Directors of Industries 
but communicating direct, when necessary, with the Director of Commercial and 
Industrial Intelligence. In other provinces the Director of Industries will not 
have such highly organised centres of trade to deal with and should be able, we 
think, to keep himself fully in touch with local developments. 

186. The bulk of the information with'which the Director of Commercial Method in adikdi 
and Industrial Intelligence would deal, would be obtained by him as a routine 
matter from the provincial departments, including the special provincial officers 
for commercial intelligence whom w^e have proposed for Calcutta and Bombay, 1^ 

The remaining sources of statistical information would be the Customs Depart- agency, 
ment, the Railways, and other agencies which collect these figures at present. 

They should bo published without comment in the first instance by the Director 
of Statistics wdien compilation on an imperial basis is required ; in other cases 
by provincial Directors of Industries or by tho other collecting agencies. These 
last will be advised by the expert authorities, imperial or provincial, as to the 
form in u^hicli the information should be tabulated. The advice of local commit- 
tees of business men will be of assistance in this respect. The statistics should, 
where necessary, be interpreted and commented on by expert departments, 
where those exist, or, in their absence, by the Director of Commercial and 
Industrial Intelligence or by provincial Directors of Industries. It will ho 
clear from what we have said above that the Director of Statistics should be a 
compiling officer only, and that he should not comment on statistics with 
which his relations are merelv arithmetical. 

186. Information regarding production and employment has been in the gtatiiilos ol jro- 
past exceedingly defective. In tho case of production, official figures have been dnetion and 
confined almost entirely to tho main industries, whose representative associations employment 
make it their business to collect them. This is a practice that should receive 
every encouragement, and Government should co-operate with such associa- 
tions, helping them in tho collection of their figures, where help is necessary, 
and obtaining their advice regarding the figures of interest to the trade 
which Government collects itself. Where no suitable associations exist, 
tho collection of statistics of production should be taken up by Government 
through provinoyil Departments of Industries, to the extent that may bo con- 
sidered practicable and useful in each case. We recognise the difficulties 
that exist, and the necessity of leaving details to ho worked out by the industrial 
organisation of the future. 

Statistics regarding employment, including occupation and wages, have 
hitherto been of little use, partly because labour was not willing to move freely, 
partly because the figures wore out of date when published and were often in- 
judiciously selected. In the case of unorganised industries, the definitions of the 
various classes of labour were not sufficiently precise, with the result that wages 
appeared to range between very "wide limits. In future, the increasing 
demand for labour and its increasing fluidity will make, information of this 
class of much greater importance to employers. It need not always be statisti- 
cal in form, so long as it is reliable and up to date. A report that a certain 
class of-dabour is seeking employment in a particular district, if promptly 
issued, is of^ mucli more use than a statement of the wages it drew last year. 

The information which local Departments of Industries should be in a position 
to supply ought to be of more value to employers than that available hitherto. 

IS?. The effect of these proposals on the way in which information, ctoimal 
espeoislly of a statistical nature, so far as it is of interest in connection with mMy fli pwu|l#» 
industries, should be collected, compiled, published and commented on, is** • 

^hibited in the accompanying table, 

16 
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— 

Agricultural. 

1 

Foie4 

Rail borne Trade. 

Customs. 

Collected by 

Director of Agricul- 
ture or Land Recoida, 
wbo forward® to 
Director of Indus- 
j tries for record and 
use 

Uhief Conservator or 
Conservator of Pore stx, 
who forwards to Direc- 
tor of Industries (local) 
for record and use. 

Railways, wbo forward 
to Director of Indus- 
tiros for provincial 
totalling 

1 

Collector of Cn«tom», 
who forwaids to 
Director of Indus- 
tries (local) for record 
and use. 

Compiled by 

Director of Stalistics, 
who forwards to 
Director of Com- 
mercial and Indus- 
trial Intclligenoe 

for record and use. 

Director of Statistics, 
Inspector-General of 
Forests. 

Director of Statistics. 

Director of Statistics. 

Publisbed by 

Director of Agricul- 
tuie or Land Re- 
cords (local) 

Provincial Forest 
Depaitment (local) 
Inspector-General of 
Foiests (imperial) 

Director of Industries 
(provincial). 

Collector of Customs 
(loc-il). 


Director of Statistics 
(imperial) 

Director of Statistics 
(imperial). 

Diiector of Statrslios 
(impenul). 

Director of Statiatios 
(im| eiial). 

Commented 
on by 

Diiector of Afxriciil- 
tuio or Land Re- 
cords (local). Suita- 
ble Agricultural 

Officer under the 
G 0 V e r n me n t of 
India (impel lal). 

Piovincial Forest De- 
partment (local). 
Inspector- General of 
Forests (imperial). 

Diiector of Indr’s- 
tries (local). 

Director of Com- 
mercial and Indus- 
trial Intelligence 
(imperial) 

Collector of Customs 
(local). 

Director of Conamor- 
cial and Industrial 
Intelligence C^mpe- 
lial). 


— 

Mineral. 

Road and river 
traffic. 

Production. 

Employment. 

Prices of 
articles of indus- 
trial importance. 

1 

Collected 

Director of In- 
dustries 

Director of Indus- 
tries. 

Director of Indus- 
tries. 

Lirector of Indus- 
tries. 

Director of Indus- 
tries and Direc- 
tor of Land Re- 
cords. 

Compiled 

by 

Chief Inspector of 
Mines.* 

Director of Statis- 
tics. 

Director of Statis- 
tics. 

Director of Statis- 
tics. 

Director of Statis- 
tics. 


Director of Geolo- 
gical Survey. 






Director of Sta- 
tistics, 





Publish- 
ed by 

Director of Geolo- 
gical Survey 

(imperial). 

Director of Sta- 
tistics (impe- 
rial). 

Director of Indus- 
tnes (local). 

Dji^ctor of Statis- 
tics (imperial). 

1 

Director of InduR- 
tries (local) 

Head of technical j 
department (where | 
such exists). Direct- 
or of Statistics 

1 (imperial). 1 

Director of Indus- 
tiiee (local). 

Director of Statis- 
tics (imperial). 

Director of Indus* 
tries (local). 

Director of Statis- 
tics (imperial). 

Commen- 
ted on 
by 

Director of Geolo- 
gical Survey 
(imperial). 

Chief Inspector 
of Mines.* 

, Director of Indus- 
tiies (local). 

Director of Commer- 
cial and Industrial 
Intelligence (im- 
perial). 

1 

1 

i 

j 

Director of Indus- 
tries (local). 

1 Director of Commer- 
cial aud ludustiial 
Int elligenoeor 
bead of technical 
department (where 
such exists). 

Director of Indus- 
tries (local). 

Director of Commer- 
cial and Industrial 
Intel 1 i g e n 0 e, or 
bead of technical 
department 
(where such exists). 

Director of In- 
dustries (local). 

Diiector of Com- 
ma r c i a 1 and 
Industiial Intel- 
« licence or head 
of rteehnioal 
d e par t men t 
(where such ex- 
ists). 


• For mine* luider the Mines Act. 

JSbti :— •* CoJleot ' refers to oolleotion of figures in a nrovince or local area and the produotijn of provincial 
or loeel totals. 

• Compile ’ refhre to compilation of provinoial totals into Imperial totals. 


Id8. Ooinmeroial men have emp|iasised to ns the importance of the prompt Crop toneaili. 
issue of accurate crop forecasts. It .would appear' that these are not at present 
altogether satisfactory, especially those relating to the jute crop, which presents 
peculiar difficulties, chiefly owing to -the fact that the bulk of the crop is grown in 
areas under the Permanent Settlement where no village records are maintained. 

The preparation of forecasts is a highly technical business which ought 
to be entrusted, as soon as possible, to. the officers of the Agricultural Depart- 
ment, and their value must largely depend upon .the amount of time which 
Directors of Agriculture and their staff can devote to the subject. As we have 
had occasion to remark elsewhere, this service is very much undermanned, 
and the accuracy of these returns may be expected to improve with the develop- 
ment of the department. We do not approve of the present practice whereby 
the Director of Statistics, as compiling officer, has to undertake the responsibility 
of amending the forecasts of provincial officers. Such a duty, we consider, 
would be more appropriately j)®>^lormed by some responsible officer with 
general experience of Indian agricultural conditions. 

189. We think that in order to complete the organisation necessary to The Indian ftad 6 
provide the people of India with information in regard to industrial and com- Commissioiwr ia 
mercial matters, the recent appointment in London of an officer of the 
Indian Government as Trade Commissioner was a very necessary step. He will 
represent Indian trade interests, and his principal function will bo to stimulate 
the development of tUe Indian export trade, by directing attention to fresh 
markets and by promoting the establishment of new commercial relations likely 
to be beneficial to India. He should also assist the imperial and 
provincial Departments of Industries by answ'ering definite enquiries. 

An experienced officer, who exorcised the functions of Indian Trade 
Commissioner in London for a few months during the winter of 1914-15, 
under by no means favourable conditions, stated before us that the appointment 
was greatly appreciated, that produce brokers in London and manufacturers 
in the country freely applied to him for information and advice, and 
that these references led in many cases to actual business. There cannot, 
therefore, be any doubt that, if this appointment form part, ns wo contemplate 
that it should, of an organised scheme for the promotion of industries and 
commerce in India, it will prove to be one of growing importance. The office 
of the Indian Trade Commissioner should be in the City of London, so as to be 
as close as possible to the business houses with which he will chiefly have to 
deal. Manufacturing and commercial firms in India usually find it necessary 
to have London correspondents, and there is no doubt that Directors of 
Industries wdll find their work greatly facilitated by the presence of an officer 
in Loudon to whom they can refer whenever necessary. Hitherto such en- 
quiries have had to be addressed either to the Commercial Intelligence Branch 
of the Board of Trade or to the Imperial Institute, and although assistance 
may have been obtained in this way, the field uf usefulness is limited, if only by 
the fact thqt neither of these bodies can command the services of men with 
up-to-date experience of Indian trade and commerce. 

The appointment of Indian Trade Commissioner, like that of the 
Director of Commercial and Industrial Intelligence in India, should be 
included in the cadre of the Imperial Industrial Service, and it should 
ordinarily be held by an officer of that service deputed to England for 
the purpose. The experience gained by an officer holding this post should 
greatly enhance his value when he returns to India. The tenure of the 
appointment should usually bo for a period of five years, and, though at 
first it may be held by an officer of the status of provincial Director, 
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recognise that it is likely to increase greatly in importance. T?lie 
IVade Corntnisslonor should be assisted by members oE tiie Agricultural, Forest 
and Geological Survey Departments, in order to supply first-hand information 
regarding the chief raw products available in India. These officers should be 
temporarily seconded from their own services for comparatively short periods, 
so that the knowledge of Indian conditions , in the Trade Commissioner’s 
office may be always abreast of the limes. It is essential that they should have 
sufficient experience and status to enable them to give reliable opinions on 
questions of fact, and that they should be sufficiently junior to turn their exper- 
ience to useful account on their return to India ; the appointment of officers 
of about ten years’ service should meet these conditions. 

We are of opinion that the Trade Commissioner should devote special 
attention to the needs of small Indian exporters and capitalists, who desire infor- 
mation regarding openings for foreign trade, and assistance in obtaining plant 
for their enterprises. We regard the ai^pointment of an Indian assistant to 
the Trade Commissioner, which was made last year, as a useful step in this 
direction. • 

Indian trade 190. The desirability of establishing Indian trade agencies in other 

xeiPteaentatiTes countries, such as East Africa and Mesopotamia, with which there is likely to 
abroad. considerable business after the war, should also be examined. 

The Indian Trade 191. In addition to the supply of specific information to individual appli- 
Jontnal. cants, both the imperial and provincial Departments of Industries will be able to 

furnish the public with much useful informatioii as the result of their enquiries 
and experiments. Hitherto, this has been attempted either through the agency 
of the Indian Trade Journal, by means of bulletins published locally or by reports 
submitted to Government which have boon made available for subsequent pub- 
lication by the press. This practice should be adopted more extensively in future, 
and to this end care must be taken to keep in close touch with the press 
and to ensure its co-operation, which muU, m o feel certain, be readily forth- 
coming. Some witnesses, but not many, expressed their approval of the 
Indian Trade Journal. Others described it as mere ” scissors and paste.” Our 
own consideTation of the case leads us to the opinion that it should be disconti- 
nued, and that all official information should be issued by the Director of Com- 
mercial and Industrial Intelligence in the form of bulletins based on informa- 
tion derived from the imperial and provincial departments. In the case of 
some technical departments, the outturn of literature maybe sufficient to justify 
the maintenance of independent special series. Bulletins should be printed in 
a form convenient for record, and each should deal with only one subject. 
They might then be issued periodically in packets to those bodies and indivi- 
duals entitled to receive them, the list of which should be regularly revised and 
brought up to date. To the general public, they should be available at a 
moderate charge, either singly, in groups, or in complete sets. 

The question of the publication of any of those bulletins in the veriill- 
cular and of the selection of the vernacular itself is for Local Governments to 
decide. 
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CHAPTEil XII. 

GOVERNMSNT PURCHASE OF STORES. 

192. Witnesses qualified to discuss the subject'^wcro, almost without excep-pailore «iM- 
tion, strongly of opinion that Government could do much to assist the ing roles to 
development of industries in India by the adoption of a more liberal policy in 

regard to the purchase by public departments of such articles as are, or can be, extent 

manufactured in the country. It is true that the rules regulating these 
purchases have been amended from time to time, mainly in the above direction, 
and it was not so much the prescriptions themselves which were the subject of 
complaint, as the way in which they have been administered. 

But from the enquiries that we have made, and from information privately 
received, we have come to the conclusion that the manufacturing capacity ol 
the country has been far from sufficiently utilised by Government departments 
in the past, and we believe that the somewhat radical changes which we now 
propose will considerably stimulate industrial progress. 

Those of our members who had the opportunity, when working Avith 
the Indian Munitions Board, of scrutinising the indents on the Stores 
Department of the India Office, found numerous instances in which articles 
were ordered from England, which could have been sup 2 )lied by Indian manu- 
facturers equally well both in respect of price and quality, if the latter could 
have relied on an established Government practice of local purchase. It was 
also observed that there was a totally unnecessary diversity in orders for the 
same class of articles, which could easily be avoided by the adoption of 
standard patterns or types, only to be deviated from when there are express 
reasons for doing so. This Avould reduce the number of individual heads, and 
would, in many cases, render it profitable to put down in India whatever special 
plant might be necessary. 

The representatives of manufacturing firms in Great Britain who have 
established branches in India claim that, with their local knowledge, they could 
in many instances supply the requirements of Government much more expe- 
ditiously and more cheaply, if supplies wore oblained direct from them rather 
than through the Stores Department of the India Office. 

No specific evidence has been forthcoming as to the extent to which 
Indian manufacturers are handicapped in meeting the demands of Government 
departments, by reason of the unfavourable position in which they are usually 
placed, when competing with tenders received by the India Office Stores Depart- 
ment in London. But of the actual fact there is no doubt. The Director- 
General of Stores is allowed considerable latitude in regard to the time he takes 
to furnish supplies. Ho is thus able to combine indents received from all 
parts of India and to purchase in bulk, whilst the Indian manufacturer is 
usually called upon unexpectedly to supply small quantities at comparatively 
short notice. 

193. The local purchase of stores entails upon the officer making it the Lack (rf I wn t 
responsibility of ascertaining by inspection that the goods supplied are of the inspecting 
requisite quality, while by sending the indents to the India Office Stores wenojr. 
Department, he is relieved of any trouble on this account. Frequently he 

knows little or nothing about the manufacture of the articles which he has to 



|)tiroliase ; he has scanty means of ascertaining their market value ; and he is 
unable easily to obtain export and disinterested advice on such matters. With 
the exception of the Railway Board and the Ordnance Department, no depart- 
ment of Government, it is believed, was provided before the war with an 
efficient organisation for the inspection of local purchases, still loss of local 
manufactures ; and without suCh an organisation it is obvious that Govern- 
ment officers could not safely enter into largo local contracts. 


OhADge required It appears to us that, in the interests of Indian industries, a radical 

in system of change should be made in the methods of purchasing in India Government and 
purobase. railway stores. The existing system has been handed down from a time when 
India w^as almost entirely dependent upon Europe for manufactured goods; 
but it is unsuited to modern conditions and has had a deterrent effect on 
attempts to dovelope new industries in India. As we have already said, we 
consider that the j)rescriptions of the Stores Rules regarding, the classes of 
articles that may be bought in India are suitable, subject to the addition of a 
provision which, we understand, is now under consideration, regarding purchases 
from Indian branches of British manufacturing firms. The organisation which 
we are proposif)g will ensure that the I'ullest. use is made of these prescriptions, 
in view of the progress which has been made, and will be made in the future, in 
Indian inauufactures. Eurther experience of the working of an Indian 
Stores Department may, however, indicate the desirability of modifications. 


Bqlative advan- 
tagM of local 
and centralised 
systems of 
purchase. 


195. The i)ossibility of the local purchase of stores produced iu India, but 
hitherto obtained in England, depends primarily on the existence of an expert 
agency in India, which will ensure that the stores obtained arc of suitable 
quality and price, and we think that the same system should be applied to a 
large proportion of the articles already purchased in this country. Great 
economies have already been effected by the Munitions Board through the cen- 
tralised purchase of local manufactures, especially in the case of textiles ; and it 
is a question for consideration how far the advantages of this system warrant its 
general adoption. The present system of local purchase by individual officers 
is in any case wasteful, and requires considerable modifications. Assuming 
the necessity of some form of centralisation, wc have also to consider the 
advantages of provincial versus imperial buying and inspection. There are 
instances whore a single province has a monopoly, as Bengal has of jute 
manufactures, or Bihar and Orissa of steel. There are some cases where the 
manufacturing equipment of certain provinces is vastly greater than that of 
others, whose demands are almost equally great. There are other cases where 
the provincial equipment is more nearly proportionate to provincial needs. 
Some provinces have local manufactures of tools or machinery, which it 
is desirable to encomage. If a purely provincial purchase organisation 
were adopted without any safeguards, provincial departments would be 
competing against each other with comparatively small orders to 
fill, and against the imperial organisation with much larger ones, thereby 
losing all the advantages of large-scale purchase and possible standardisa- 
tion. On the other hand, the further distant he is from the manufac- 
turer who supplies him, the less are the advantages of purchase in India to 
the indenting officer ; and it is desirable, within reasonable limits and with 
due regard to economy, to encourage the industries of a province by the local 
purchase of provincial requirements. In some cases, the middle course might 
be adopted of arranging for running contracts by a central agency with local 
producers for local supply. Manufacturers in Oalcutta, Bombay, or Madras, 
under this arrangement, would quote rates for the delivery of certain classes 
of ' goods in certiiin areas, fixed by agreement with the Controller- General' of 
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Stores, and local officers would fill their requirements from -these. Such rates 
might he on a sliding or a fixed basis, according to the class of article. In any 
case, some means of mutual adjustment and of exchanging information regard- 
ing local prices and qualities is obviously needed. Moreover, if efficiency, 
whether in purchase or in inspection, is to be maintained, a certain minimum 
staff is required, and this staff will not vary greatly, whether the purchases made 
be few or many. If it be unduly reduced, adequate expert knowledge will 
no longer be forthcoming, and Local Governments will bo accordingly exposed 
.to the risk of being overcharged and of receiving inferior material. 

196. No decision can be reached regarding the precise organisation which Appointment oi 
should be employed, or the degree of centralisation which it is desirable to 

adoplfj until the whole question has boon examined in detail by a small expert propowd. 
committee, with special reference to each of the leading classes of articles 
purchased, the extent to which they are produced in the different provinces, 
and the facilities with Avliich local Departments of Industries can suitably be 
equipped for inspection and purchase. For the purposes of our financial estimate 
only, we have found it necessary to assume a system of completely centralised 
purchase and inspection ; hut we feel sure that the proposed committee 
will be able <o effect a considerable degree of decentralisation at the outset, and 
will provide for still furtlier devolution, as the organisation developes and a 
settled policy becomes establisliod. 

197. Without anticipating the committee’s conclusions as to how' indivi- Nature of futoze 
dual classes of stores should ho treated, our own consideration of the question o>***ds*tl®*^» 
leads us to the view that the general nature of the future organisation should be 

on the following lines. There should bo an imperial Department of Stores and 
provincial agencies which should form part of the provincial Departments of 
Industries. This would set free individual officers from the responsibility 
for tho local purchase of most classes of stores, and provide for 
expert purchase and inspection. The imperial Department of Stores should 
have at its head a Controller-General of Stores, with his headquarters at 
Calcutta ; it would purchase and inspect stores, and deal with indents received 
from provincial Directors of Industries. In each provincial Department of 
Industries, there should be a .stores branch, for the control of which, in the 
major provinces at any rate, an experienced officer would ho required, who 
should be responsible for local purchases, and should utilise the staff of the 
department, as far as possible, for inspecting and testing the goods supplied 
through him. 

All indents for .stores required by provincial officers should come 
to the Director of Industries in the first instance. He would examine them 
and , arrange for tho local purchase and inspection of those items which 
could suitably be dealt with in this way. The Director of Industries would 
receive information, as explained beloAv, from the ControMcr-General of Stores, 
which would enable him to form an opinion as to the possibility of obtaining 
more fav&urable tenders for such articles from another province, and it might be 
considered advisable in such cases for him to arrange for purchase and inspection 
through the local Director of such province. The balance of tho indents would 
he forwarded to the Controller-General of Stores, who would again examine 
them and issue orders for tho purchase of the remaining items Avhich in his 
opinion could be advantageously obtained in India. He would, as we have 
already indicated, in some cases enter into running contracts, in pursuance of 
which Directors of Industries would be able to purchase from contracting firms 
without .further reference to him. In certain cases it would be best for him 
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to effect purcLases himself, whether under ‘ running contracts or as isolated 
transactions, where tlie articles could not conveniently he dealt with by 
provincial agency. Experience of local and imperial sources of supply would 
soon show Avhat are the respective capacities of these for meeting orders ; 
and, in practice, no delay would be involved in deciding what items 
would have to be obtained through tho buying agency in England, which 
must, for some time to come, continue to be the Stoves Department of 
the India Office. All railway indents, which are at present sent to the 
Stores Department of the India Office, would be passed through the Controller- 
General of Stores, who would deal AA’ith them in the same way as with other 
indents. Orders on the firms of any province, whether from another pro- 
vincial Department of Industries or from the Controller-General of Stores, 
would ordinarily go throngli the local Director of Industries, though, Vhere 
centralised purchase is nece^isary, it would he in some cases desirable for 
the Controller- General of Stores to deal with local firms direct. Under this 
system the manufacturers of each pi’ovince would bo given the opportunity of 
supplying their own Local Governments, so far as they Avere able to do so, as well 
as those of other provinces in which similar manufactures have not been 
established. With the Controller-General of Stores would rest the responsibil- 
ity of deciding whether indents are to he transmitted to London or local 
manufacture undertaken. Only in the case of heavy machinery and construc- 
tional iron n ovk is there likely to be any difficulty in coming to a decision. In 
these cases much dcjiends on tho designs and specifications, and very highly 
speciali.sed experience is required to ensure satisfactory results. This has 
hitherto been obtained in London through the agency of the consulting engineers 
employed by tho India Office, and a .similar technical agency will have to be 
created in India, if Tull advantage is to be taken of the increasing capacity of 
the country to turn out heavy work. Tlie annual report of the Controller- 

General should include a classified statement of the articles obtained in India 

' ^ 

and abroad and the prices paid. 

198. Inspection of local purchases would be carried out by the staffs of the 
local Departments of Industries, whore they include suitable experts. But the 
range of Government requirements is so wide and involves the expenditure of 
such large sums, that the experts required for ihe assistance of provincial 
industries will be quite inadequate to inspect all the articles purchased locally : 
moreover, to require them to do so would in some cases cause delay and interfere 
with their ordinary work. The urgent necessity of securing economy and effi- 
ciency in the expenditure of the vast sums of money spent on the purchase of 
Government stores requires a very efficientand reliable staff of imperial inspectors, 
including a varied range of specialists, and we wish to point out that, though 
this staff may apjrcar at first to be expensive, the cost of its maintenance will be 
small compared with the risks involved in purchasing stores without expert check. 
The activities of these officers would form one of the most valuable sources of 
industrial intelligence, and if, therefore, they are organised by an enlightened 
departmental head and are exchanged from time to time with officers ’employed 
under Local Governments in the encouragement of local industries, there is no 
doubt that the entertainment of this staff will be a real economy, both directly 
in the saving of money on purchases, and indirectly in the development of new 
industries. We contemplato that an arrangement will grow up of a kind that 
would prevent undue interference with the provincial Directors in the 
purchase of local products, and that consequently, while the right to inspect may 
exist, it will be exercised with judicious discretion and not in officious 
detail. 
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There is always a natural reluctance on tBfe part of local purchasing officers 
to undertake the responsibility for quality. Tliis feeling has, in fact, been one of 
the reasons why they have indented on the Stores Department instead of 
obtaining their requirements in India. We feel sure, therefore, that provincial 
purchasing officers will welcome the intervention of an imperial inspecting staff. 

As wo have stilted above, we ‘twnsider that one great advantage of the 
inspecting staff would be the transmission of information from one province to 
another regarding sources of production and improvements in manufacture, 
thus enabling each province to learn by the experience of others and facilitating 
more uniform progress in all parts of India. We propose that the Controller- 
General of Stores should work in close contact with the Director of Commercial 
and Industrial Intelligence. The arrangements for securing this object will 
be explained in Chapter XXII. 
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CHAPTER XIII. 

LAND ACQUISITION IN RELATION TO INDUSTRIES. 

199. Many witnesses, representing both large and small interests, comp- Diiftcnltles ol 
lained of the handicap imposed on industrial enterprise by diflBculties in obtain- Influstrial con- 
ing land for the sites of factories and other industrial concerns, and the surface 

rights of mines, in cases where mineral rights are not the property of Government. 

These diflSculties are said to lie, first, in the trouble experienced in obtaining 
a good title, in view of the complicated sf-stem under which land is held in certain 
parts of the country, especially in Bengal, and in the absence in some provinces of 
an authentic record of rights ; second, in provincial laws, designed to prevent the 
expropriation of tenant interests ; and last, in the attitude of landowners, 
who are too apt to exploit unduly the necessities of an industrialist whose 
choice of the site for a now venture is limited by considerations of transport, 
water supply, etc., while he is still more fettered wdion he desires to extend an 
existing factory. There are also often cases where the land required belongs to 
a large number of small owners, and when any one of those declines to sell, his 
refusal may render the consent of the rest useless. We have also received 
complaints regarding the obstinate and dilatory attitude often taken up by land- 
owners in negotiating transfers. Although the indefinite subdivision of 
titles in some parts of India renders those difficulties somewhat more acute, 
they are not, we recognise, by any mgans peculiar to this country. 

200. Before discussing the question of State expropriation of private property, Cases where a 
we will deal with those cases in which a willing transferor is prevented by law 

from passing a clear title. The mechanism for meeting tliis difficulty will P^jji 
doubtless vary in different provinces. In the Punjab a transfer to a trader of a clear title, 
land belonging to an agricultural tribe cannot be made without the special 
sanction of an executive officer ; and a wide range of relatives and collaterals 
possess the right of pre-emption. Moreover, the reversioners of a transferor have, 
by Punjab customary law, the right to sue to set aside a transfer made without 
necessity. But in this province pre-emption rights have been already declared 
non-existent in certain areas adjoining large towns. In the Central Provinces 
means are being sought for enabling, under suitable conditions, a transfer of 
occupancy- and ordinary holdings to be made, when the land is required for non- 
agricultural purposes. Generally speaking, we consider that, although laws 
have been made to prevent certain classes of persons from being deprived of 
their rights in land, even by their own voluntary action, because the cultivation 
of that land by, or under the control of, other classes brings about an undesir- 
able state of affairs, there is no reason why the same measures should be 
required for land which would not remain ag'rioiiltural land after transfer. We 
have no hesitation, therefore, in recommending Ahat provision should be made 
in local laws, where necessary, to enable tenants, who are prevented by legal 
restrictions from transferring their land or from conferring an absolute title 
therein, to do so with the sanction of some proper authority, when it is 
required for an industrial enterprise, more particularly for the housing of indus- 
trial labour ; and this without depriving the proprietor of his existing rights of 
profit on such transfers. 

17 A 
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We also recommend that Government, as an owner of land, should set 
a^n example to private proprietors of a liberal policy both in respect of its iides 
and of their practical application, in permitting transfers of land for industrial 
purposes. 

201. We are unable, however, to support a proposal which was put before 
us, to allow an industrial concern desirous of acquiring land to call on all persons 
affected to put in their declarations of all titles or interests in the land within 
a certain time, any subsequent claims being barred. This proposal would, 
we thinh, inflict hardship on ignorant title holders, portfoAnasAw women and 
absentees, vdio are often themselves unaware of the precise extent of their 
rights. 

Requisition by 202. The main question which was pressed on our attention was the dosir- 
^-hility of a 'more uniform interpretation of the expression in section 40 (1) 
Mnstrial (^) the Land Acquisition Act, which refers to the acquisition of land for a 
sonoem under Company,' that a work “ is likely to prove useful to the public. ” The inter- 

^^A^uisition P'^^ wording of section 40, as indicated by the purposes for 

which this part of the Act has been used from lime to time, seems to show some 
uncertainty as to the class of case to which it should bn allowed to apply. 
There appears to be some division of opinion among legal authorities as to 
the circumstances in which the Land Acquisition Act can be fairly used by a 
Local Government on behalf of an ordinary industrial company. Wo are 
not sure, therefore, whether the Act needs revision to cover the recommen- 
dation which we make below. 

The matter was carefully considered by the Bombay Advisory Com- 
mittee, who suggested the following formijla as a guide to Local Governments 
in the exercise of their discretion as to acquisition on behalf of an 
industrial concern When . . . such acquisition is indispensable 
to the development of the industry, and . . . the development of the 
industry itself is in the interests of the general public.” From this proposal 
there was found, on discussion with the committee, to be at loast one dissen- 
tient, who was inclined to hold that any such proposal for compulsory acquisi- 
tion should be submitted to the Provincial Legislative Council, or at least to a 
specially constituted committee thereof. The idea of procedure by private bill 
in such cases was also discussed. These suggestions relate rather to the 
mechanism through which the Lbcal Government should exercise its discretion, 
than to the principles which should guide it in forming its opinion, and we 
therefore think it unnecessary to consider them in detail here. We jyould 
recommend that the formula proposed by the Bombay Advisory Committee 
should be adopted with the following modifications : — 

The Local Government may acquire land compulsorily from private owners 
on behalf of an industrial concern, when it is satisfied — 

(1) that the industry itself will, on reaching a certain stage of develop- 

ment, be in the interest of the general public ; 

(2) that there are no reasonable prospects of the industry reachfng 

such a stage of development witLout the acquisition proposed ; 

(3) that the proposed acquisition entails as little inconvenience to private 

rights as is possible, consistently with meeting the needs of the 
industry. In this connection we wish to draw particular atten- 
tion to the desirability of avoiding, as far as possible, the acquisi- 
tion of areas largely covered by residential buildings. 


froposal Ibr 
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Wa also propose that, on the recommendation of local bodies, Government 
may compulsorily acquire land to provide fresh sites for industries, which it is 
necessary to remove on sanitary grounds, and for industrial dwellings. 
Further, when Government considers an industrial undertaking deserving of 
substantial assistance in other ways at tho public expense, especially when it 
adopts such a course as an alternative to carrying on the industry itself, there 
seems no reason why land, when necessary, should not be acquired 
compulsorily. 

M It should be a sine qua non that, in all cases where land is acquired com- 
pulsorily for industrial enterprises, arrangements should be made to offer cultiva- 
tors or house-owners so dispossessed suitable land in exchange, or part 
exchange. Such a course will mitigate more than any mere money payment 
the hardship and sense of unfair treatment caused by expropriation. 
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CHAPTER XIV. 

TECHNICAL ASSISTANCE TO INDUSTRIES BY OOVEBNMENT. 

203. It is necessary to indicate in somewhat greater detail the special B^ons lor 
necessity which exists in India for direct Government participation in the adopting in 
initiation and improvement of industries by experiment, by advice and heln ^dia ap^oy ot 
and where necessary, by example. We think that m the peculiar circumstances to industrialists, 
existing in this country, any limitation of the functions of the State in 
accordance with the principles laid down by Lord Morley, which wo have 
quoted in Chapter VIII, will render our proposals of little benefit to Indians 
and will also detract largely from their general usefulness. 

The risks to which private enterprise is exposed in India or elsewhere, when 
embarking on industrial work in new directions, are proverbial. India, how- 
ever, possesses one great advantage ; the new industries or processes that may 
be started here are almost always old industries or processes in other countries, 
though they may require modifications to suit them to Indian conditions. On 
the other hand, the country’s lack of industrial organisation, of private 
consultants and specialists, of information on the industrial value of raw 
materials, and of experience in the way of approaching industrial problems, 
are serious obstacles, especially to the smaller-scale undertakings. Under present 
Indian conditions, this class of organised industries has great possibilities and 
is in every way well suited to Indian enterprises in most parts of tlie country. 

But the Indian investor is most reluctant to risk his money in undertakings 
of this sort, unless they relate to industries which are already established and 
practised extensively. Of the readiness to invest money in industries which can 
already claim a number of successes, we have had abundant evidence ; indeed 
this tendency has had the unfortunate effect, in some instances, of creating more 
individual undertakings than the industry can support. This seems, at any rate, 
to indicate that there is capital seeking industrial outlets, and that the directions 
in which it can be employed arc at present, from the point of view of the Indian 
investor, insufficient. TVo are further confirmed in this view by the freedom 
with which money is forthcoming for new ventures where the management has 
earned public confidence. 

204. If we are to suggest the way in which Government assistance can best Diffloulties 
be given, it is important for us to understand the difficulties of industrialists who experienced by 
engage in new undertakings in India, especially on a small scale. The smaller 
industrialist, whether Indian or European, who is thinking of taking up a new 
venture, seldom has the advantage of a name which commands the confidence 
of a wide section of investors, or the support of large resources of his own, and 
he is thus not in a position to engage the assistance of experienced technical 
advisers in his preliminary investigations. The knowledge of the industry 
which he possesses is more often than not incomplete. He may have familiar- 
ised himself with it in actual operation in another country ; but to start it in 
a new field demands greater practical experience and skill t^n he has usually 
acquired. 

But even in the case of the larger undertakings, where funds are sufficient 
to engage expert, technical advice, the following difficulties often occur:— 

(1) There is frequently some uncertainty as to the quality and quantity 
of the raw material, it the outset, it may apparently be abun- 
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dant at reasonable prices; but directly any demand for it is 
created, the supply falls ofF or prices unaccountably rise. It is, 
therefore, difficult to frame a safe estimate beforehand on this 
point, simple as it may seem. 

(2) The industry may involve the training of labour to carry on its 

operations, and this may entail a very considerable initial out- 
lay, adding greatly to the cost. 

(3) Country-made articles competing with foreign imports are always 

looked upon with suspicion, and generally have to be sold at a 
much loAvcr price to command a market, oven when the quality 
is equally good. 

(4) IWhen success is attained, rival enterprises are immediately started, 

the trained labour is enticed away, the cost of the material is 
sometimes enhanced, and competition, possibly in a weak market, 
has to be faced, with the result that the monopoly upon which 
a new enterprise must count to recoup extraordinary initial 
exjxjnditure rapidly vanishes, and profits are reduced to a level 
at which only those can Avork successfully who have benefited by 
the work of the pioneer without having had to pay for it. 

The cautious individual realises these risks and refuses to be tempted into 
now paths. Those of a more sanguine temperament or with less experience are 
attracted and too often come to grief. 

Some of the difficulties which we have enumerated above are common to 
new industrial efforts in all countries, and cannot be eliminated in India. 
But the Government organisation which we propose will at any rate ensure 
technical advice for the small industry, and adequate economic and scientific 
data for all classes of undertakings. This will furnish industrial enterprise of 
all kinds from the outset with much better prospects of success than in the past. 
We believe that public opinion is completely ehanged in regard to the permis- 
sible limits of State activity, and that the grant of such assistance as we propose 
is urgently demanded. 

205. We have already, in previous chapters, explained our views regarding 
the means of providing industrial research and the results that are likely to 
follow from it. We think it desirable now to explain the meaning which we 
attach to the terms “ pioneering *’ and “ demonstration,” when applied to 
Government industrial undertakings started for the assistance of industries. 
These two expressions are often used as if they had the same meaning, and 
with the vague idea that they cover the whole field of Government assistance. 
In any case, they represent the greatest departure from the old laissez faire 
standpoint ; and it is for these reasons that we consider it advisable to describe 
the actual methods which these terms are intended to denote, and the limita- 
tions to which these methods should be subject. 

By ” pioneering ” w'e mean the inception by Government of an industry 
on a small commercial scale, in order to ascertain and overcome the initial 
difficulties, and discover if the industry can bo worked at a profit. It must bo 
clearly understood that Government should only undertake the pioneering of 
industries when private enterprise is not forthcoming, and that, as a general 
rule, Government participation should only be continued till the object with ' 
which the operations have been started has been fully attained. By this w^e 
do not mean that the Government factory should necessarily be closed down, 
as soon as a private individual or company is< willing to take it over, or it has 
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reached some d^ree of commercial success. The opportune moment can he 
decided only by a full review of the circumstances of the case, and in some 
instances it will be found that the new industry is eapablo of development 
far beyond the initial stages at which it is profitable, before the withdrawal of 
Government becomes iinperative in tho interests of those who have invested, 
or are anxious to invest, capital in the new industry. ^ 

Further, a Government factory which has successfully passed through tho “ Demonstra- 
pioneer stage will often prove a useful training ground, both for the men 
who are to control the industry in the future and the workmen who are to be 
engaged in it. This leads us to consider the suggestion made by some witnesses, - 
that Local Governments should establish and manage what may be con- 
veniently termed “ demonstration factories.” The objects might be either 
educational, in which case these factories would serve as schools for the training 
of men as operatives, foremen or managers, under strictly commercial 
conditions ; or, in other cases, the primary idea would bo to show how to 
improve local industrial practice. As examples of the first, we may cite 
a glass factory, in which the training of operatives would be the raison d’etre 
for its existence ; of tho second, a silk-reeling and throwing house to demons- 
trate the advantages of modern methods of operation on a factory scale, in 
comparison with the existing indigenous cottage methods. These factories 
would be the counterpart in industries of tho demonstration farms established 
by the Agricultural Department. In actual practice they would be required 
principally in connection with the development of cottage industries, and w’e 
allude elsewhere to their necessity as a part of the scheme for the training of 
hand-loom weavers. If- the object with which each factory of this class is 
started be kept strictly in mind, there can be no doubt that, so long as it 
fulfils its primary function, it must prove useful and can in no sense be 
regarded as likely to interfere with the development of private enterprise. 

206. Starting with this preliminary statement of our views regarding the Division o! 
attitude which should bo adopted by Government in rendering industries into 
assistance to industries, we may now indicate the different ways in which action „ 
can be taken and the various methods by which the machinery that wo have organised ” and 
proposed to create can be brought into direct contact with industries. Wc“ large 
have now in India two industrial systems working side by side, covering 
respectively 

(a) Industries carried on in the homos of the workers, which we have 
designated as “cottage industries.” In these the scale of 
operations is small and there is but little organisation, so that 
they are, as a rule, capable of supplying only local needs. 

(ft) Organised industries carried on in workshops or factories, which 
vary in size from simple rural factories, carrying out a single 
operative process, to the big textile mills and engineering work- 
shops, employing thousands of hands and possessed of a complete 
organisation both for manufacture and trade. 

These organised industries may be subdivided into two classes. In the 
case of the first, the interests involved are mainly of a provincial character. In 
the case of the second, the industries have markets extending far beyond the 
boundaries of a single province or even of India, and their ipception and 
management give rise to questions of inter-provincial or even international 
trade, which can best be handled by an imperial organisation. As examples of 
these two classes of organised industries, we may cite, as belonging to tho first, 



187 


Help to cottage 
industries. 


engineering workshops, tanneries, sugar factories, rice mills, some textile mills, 
cement works, glass works, wood distillation plants, distilleries and breweries, 
and the majority of the! miscellaneous workshops engaged mainly in manufac- 
turing for a local market. In the second class will be included industries 
usually carried out on a very large scale and invohing very high capital 
expenditure, such as “ heavy ” chemical works, iron and steel works, electro- 
metallurgical and electro-chemical works, ordnance factories, factories for the 
manufacture of explosives, and the larger metalliferous mines with their 
associated metallurgical works. 

It will, we think, be obvious from the outset, that each of these systems 
will require separate treatment, and the manner in which they can bo assisted 
will be most easily explained by a reference to examples which have come to 
our notice. 

207. As regards cottage industries we need add but little to our remarks in 
Chapter XVII. The workers are usually uneducated and without a knowledge 
of anything regarding their trade, except what can be acquired locally. 
Their lack of education denies thorn access even to the most elementary techni- 
cal literature, and they can be influenced only by ocular demonstrations in their 
own neighbourliood. Had the activities of the Agricultural Department been con- 
fined to laboratory experiments or pot cultures, they would have had but little 
influence on the cultivators of tlie country. We found in Madras that the 
hand-loom weavers had been greatly influenced by the peripatetic weaving 
l)arties which are at work there, and useful results have been obtained in Mysore 
by sending round a skilled blacksmith and his assistant, provided with suitable 
tools, to teach the village artisans improved methods of sinithery. Owing to 
their lack of contact with the outside world, new ideas do not readily occur to 
these small workers, and they can receive material help from the supply of 
new patterns and designs, an example of which we saw at the Amarapura 
Weaving School near Mandalay, where the* popularity of the school was almost 
entirely due to the new designs introduced by the Superintendent. Much use- 
ful work can be done by bringing to the notice of artisans labour-saving devices, 
or even such complex pieces of mechanism as the jacquard machines for 
weaving intricate patterns on hand-looms. The processes employed by metal 
workers are especially susceptible of improvement in this way. In most parts 
of the country they are ignorant of the use of patterns for casting work and of 
the advantages of stamping, pressing and spinning metal. Where consider- 
able colonies of these artisans exist, their status can bo raised and their output 
greatly increased by the establishment of small auxiliary factories employing 
machinery to carry out operations which involve much time and labour, when 
carried out by hand. These may be started by private individuals, by Govern- 
ment, or by co-operation among the artisans themselves, assisted by Govern- 
ment. Some attempts in this direction, we found, had been made in Madras, 
Nagpur and the United Provinces; but equipment was lacking and the 
attempts were not properly carried through. The extent to which co-operative 
working can bo introduced among artisans has not yet been investigated, and 
wo have alluded to this subject in Chapter XVIII. In towns and cities where 
there is a public electric supply, the use of electro-motors for driving small 
machines has been but very slightly encouraged. We have not the least 
doubt that they will ultimately prove most helpful to the artisan and will 
greatly facilitate the introduction of a more organised system of production. 
Finally, we have to draw attention to the urgent necessity for introducing 
better methods of marketing the outturn of cottage industries. In this matter 
it would appear that J apan has been singularly successful, and we have gathered 
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eridence to show that it is only the initial difficulties connected with the 
organisation of such work, that have debarred India from participating in 
similar advantages. 

208. In the case of the existing larger organised industries, there will seldom Help to large 
be any call for technical assistance, as they are under the control of competent organis^ 
experts, who will only look to Government to conduct scientific researches and *“^'“®*^*®** 
to provide accurate economic data, including such information as it will be the 

duty of the Commercial and Industrial Intelligence Department to supply. Tn 
the inception of industries of this class which are now to India or to a parti- 
cular area, Government can render much assistance, both by way of conduct- 
ing preliminary investigations regarding the raw materials available, the con- 
ditions under which the industry may be carried on, and the markets open to 
its products, and by the supply of technical advice in regard to the location of 
the factories, the design of the buildings, the arrangements for water supply and 
the selection of the machinery to be employed. To carry out this work, the 
services of industrial experts, who would be mainly mechanical engineers witli 
special industrial experience, would be necessary ; and the imperial scientific 
services would he drawn upon to provide the more highly specialised forms of 
scientific and technical assistance. Preliminary enquiries will frequently 
involve the examination of raw materials by an analytical chemist, and, 
in each province, there would be required at least one man drawn from the 
Indian Chemical Service, with a staff of assistants and a properly cqui])ped 
laboratory, to deal with this work and to advise on ordinary local questions such 
as the quality of the water supply, the calorific value of the fuels available and 
the disposal of refuse. 

209. We have already emphasised the importance of small organised indus- Help to s ma ll 
trial undertakings, and have explained the difficulties which cosifront tliom and organised 
the reasons why they have so largely failed to attract support. The Indian 
industrialist operating on a small scale frequently embarks on a venture, being 
imperfectly acquainted with the nature ot the business, and, at the very outset, 
handicaps himself by laying out his limited capital on unsuitable plant and 
machinery. There are no consultants to whom he can go for advice, and usually 

he copies blindly w hat ho has seen working somewhere else. It is desirable to 
provide competent technical assistance for such a man. To furnish some idea 
of the scope and variety of work in this direction which a Local Government 
may properly undertake, we have tabulated at the end of (his chapter the 
technical assistance which may be rendered to industries, provided the De])art- 
ment of Industries is equipped with a suitable staff, many of the members of 
which would bo drawn from the imperial services which we propose. 

210. It is obvious from an examination of this table of industries that a Initiation of 
considerable number of experts are necessary to advise what should be done, mdnstrial 
if each undertaking is to start under favourable conditions in respect of ®“^^***^®* 
plant and of methods of working. It cannot bo too strongly emphasised 

tliqt in a country like India, where a very high return is expected on capital, 
every possible care should be taken over the preliminary enquiries and in 
the preparation of the plans, to secure the highest degree of efficiency 
compatible with the conditions of working. The saving of labour is not, 
always a matter of importance, and it often happens that nothing is to bo 
gained by the adoption of absolutely automatic plant ; but, on tiie other band, 
it is essential that the efficiency of processes of conversion or extraction 
should be as complete as possible, and thait there should bo no avoidable waste 
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of raw materials or accumulation of useless by-products. Many of the 
failures of the past have been due to neglect of tliese important matters. 

An experienced Director of Industries would have no difficulty in deciding 
what type of expert is required and at what stage he should be called 
in. For some industries the Imperial Government should retain such men 
in its service, who would be deputed to assist provincial undertakings whenever 
necessary. Occasionally, the matter in hand may necessitate the engagement 
of experts to deal with particular problems ; but, as has been already said, 
the majority of cases will simply involve the introduction into India of the 
most advanced practice in Europe or America. Such knowledge is usually 
in the possession of firms who have taken up the manufacture of the plant 
required, and the expert advice can be obtained by calling for tenders to 
comply with specified conditions. The staff of the Local Government must 
bo in a position to prepare the specifications and be capable of deter- 
mining whether the tender submitted complies therewith satisfactorily. 
Where considerable preliminary research is necessary, or where the raw 
materials have to be subjected to detailed examination, it may be anticipated 
that the officers attached to technological institutes will be able to render 
useful service, and, as these institutes develope, they may be expected to 
supply in India itself the class of men who will ultimately become specialists 
in the various branches and ramifications of technology. 

211. In addition to rendering assistance in the starting of new industrial 

undertakings, extremely useful work can be done by Government for many 

years to come, in helping the owners and managers of small power plants to 

maintain them in good working condition. We wore particularly struck 

with what has been done in this direction in the Madras Presidency in 

respect of the numerous small pumping installations, rice mills and other 

power plants which have been ' installed in recent years, chiefly by reason of 

the assistance given through the local Department of Industries. The 

necessity for this kind of assistance in a country like India, where the use 

of machinery is so little developed, becomes the more apparent, when we 

remember that even in England, the owners of steam boilers established 

sixty years ago, and have voluntarily maintained ever since, what is known as 

the Manchester Steam Users’ Association, whose object is, by competent 

and scientific inspection of steam plants, to prevent boiler explosions.. 

What is found so useful in England in respect of part of the equipment of 

a factory as to be carried on by a private association, will bo found of great 

advantage in India in respect of the whole equipment. 

• 

212. In our chapter on the industrial deficiencies of India, we have given 
some account of the work which will have to be done to place India on a 
firm basis of economic self-sufficiency and of self-defence ; and it is clear 
that, from this point of view, there are strong arguments for a policy of direct 
Government assistance in respect of essential new industries. We contemplate 
that only in exceptional circumstances will Government itself carry on industrial 
operations on a commercial scale ; but it is necessary to establish and maint^An 
Government factories for the manufacture of lethal munitions, and to exercise 
some degree of control over the private factories upon which dependence will 
be plaiced for the supply of military necessities. This, in most cases, could 
be obtained in return for guarantees to take over a definite proportion of the 
output, and should be exercised only to ensure that adequate provision is made 
to meet the praspective demands of the country in time of war. The methods 
which will have to be adopted to secure the establishment of such industries would 
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naturally vary with the conditions under which each will have to be carried on. 

The degree and kind of aid Which would have to be furnished, would largely 
depend upon the extent to which their productions can be disposed of through the 
ordinary channels of trade. In some instances, the conditions may be such that 
the expense of production will always exceed the cost at which articles of similar 
quality can be imported, and in such cases the industry can only be maintained 
by the grant of direct financial assistance or by the indirect operation of 
protective duties. In those industries which it is desirable to start and maintain 
on military grounds, the responsibility for action must lie entirely with the 
Imperial Government, who would naturally invite such assistance as Local 
Governments can usefully afford. 

Besides industries essential to the safety of the country in time of war, 
wo have mentioned others which wall bo of considorablo economic importance 
and add to the industrial strength of the country in peace time. The natural 
resources of India arc capable of furnishing tho raw materials of many 
industries which do not now exist in the country ; but knowledge regarding 
them is by no means complete, and there is no fund of accumulated experience. 

Wo have already explained, when dealing with tho question of assistance by 
Government to the large organised industries, what forms tliis assistance may 
suitably take. The actual inception of these undertakiugs will usually be a 
matter for private enterprise, and the necessary assistance can usually bo 
afforded by the local Departments of Industries, with the help, in some ins- 
tances, of imperial officers ; butthoy will sometimes be of such importance to the 
country generally, and require tho employment by Government of so costly 
and specialised an agency to work out the preliminary data, that it will bo 
beyond the scope of any Local Government to do all that is needed, A 
potent means of aid iu the case of industries producing articles required by 
Government would be guaranteed orders, and these can be arranged for on 
the fullest scale only by the Imperial Government. 

213. The foregoing description of the methods to bo adopted by Government Orga^ation 
in assisting directly in industrial development will show^ the necessity of an 
extensive administrative machinery. Nearly every provincial Government fai^i 

has set about establishing a Department of Industries, and the bulk of tho duties, 
executive work will naturally fall to these departments, which should have 
at their heads experienced industrial experts. They will require in most of 
the provinces a largo staff of officers with special qualifications. Those directly 
associated with organised industries w^ould be men of scientific attainments, who 
have specialised in mechanical engineering with a view to its technological 
applications, w^hilst a staff of skilled and experienced craftsmen would be re- 
quired for the assistance of cottage and minor industries. Already in Madras 
it has been found necessary to appoint district officers in places where industrial 
developments are proceeding apace, in order to provide for the efficient 
supervision of new undertakings, and to onsuro prompt assistance to those in 
operation, whenever accidents occur or difficulties crop up that are beyond tbo 
capacity of the mafiagement. The volume of such duties is rapidly increasing, 
and, may probably grow even faster under the stimulus of the i^easures which we 
propose in this report. 

214. While we contemplate the utmost possible decentralisation, we have Fnnefions ol 
shown that some share in the direct assistance to. industries by the State will 

have to be taken by the Imperial Government. The exact line of demarca- 
tion will, to some extent, depend upon the degree of provincial autonomy 
accorded to local administrations ; but it is obvious that tho imperial depart- 
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ment should exercise superyision. over research work ; that it should be respon- 
sible for the conduct of investigations of general interest to the greater part of 
India ; that it should exorcise control over Government factories and such 
industrial undertakings as are necessary in the interests of national safety, or 
the scope of which brings them outside the range of the equipment with which 
provincial Departments of Industries muU ordinarily he provided, and, finally, 
that it should watch over provincial administrations in order to secure the 
maintenance of a uniform industrial policy. 


Exaviples of industries that might he aided by provincial Departments of Industries. 




TuOnNIOAL HBIP EEQUIBED TO INITIATE. 


In gpu oral charge 
of working 
after start. 

Serial 
No. 1 

1 

Name of industry. 

Scientific advisera. 

Engineers 

and 

£x^>ert8. 

Explanation. 

1 

Saltpetre. 

Bacteriologifit, 

Chomiet. 

Engineer (a) 

(a) To specialise, 
design and advise 
as to factory 
plant. 

Chemist. 

2 

Glass . 

Chemist, 

Mineralogist, 

Group ol glass 
specialists (i). 

(6) Tide Appendix 
E. 

Trained general 
glass expert. 

3 

Uil mllliug. 

Chemist 

Engineer (a) 
Specialist (c) 

[c) Different classes 
of oil seeds de- 
mand special 
knowledge in 

some cases. 

Chemist. 

4 

Matches. 


Timber expert [d) 
Specialist (e) 

{d) Imperial Forest 
officer. 

[e) Will advise as 
to selection and 
working of plant. 

Trained expert. 

5 

Flour and rice 
milling. 

. . . 

Engineer (a) 


Engineer. 

0 

Pumping -plant. 

Geologist. 

Engineer (a) 

... 

Meebauie. 

7 

Hand weaving. 

... 

Weaving spe- 

cialist. 

• • • 

Master weaver. 

8 

Tanning. 

* 

Chemist 
for tanning 
materials 

J'orest expert for 
materials (d). 
Experts (y) 

{t) Experts for 

raw materials and 
different kinds of 
leather. 

Tanner. 

9 

Leather work. 


Experts (sub- 

ordinate) . 

Boots ; saddlery 
and harness ; 

trunks and bags. 

Business man. 

10 

Fruit and fish 
canning. 

Agricultural 
or fisheries 
experts {g). 

Canning specialist 

(y) Will belong to 
the departments 
in question. 

Exjjert. 

11 

Brass work. 
Lamp making. 

.i. 

Engineer (a) 

1 

• • t 

1 

Mechanic. 

12 

Pottery. 

Mineralogist. 

i 

Engineer (a) 
Experts for kiln 
making and 

ceramic manu- 
facture. 


Ceramic export. 

* 

13 

Soap making . 

Chemist . 

Engineer . 

■ • , 

Chemist and 

Soap boiler. - 

14 

Essential oils . 

Do. 

Distillation 

expert. 

t • a 

Chemist. 

16 

Wood distilla- 
tion. 

Do. . 

% 

Forest officer 
Engineer /a) 

mm 

Do. 

16 

Dyeing. 

|Dye chemist. 

• • • 

• • • 

1 , 
t 

Do. 
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CHAPTEE XV. 

MISCELLANEOUS POINTS OF GOVERNMENT LAW AND 
PRACTICE AFFECTING INDUSTRIES. 

The Employment of Jail Labour. 

215. In the past there has been much coinjJaint by Chambers of Commerce Lack ot p(di<Qr. 
and private firms about the unfair competition of jail industries, and regulations 
have been made to prevent their underselling private manufacturers in the 
open market. The question of suitable employment for prisoners in jails has 
never been properly examined in reference to its economic aspect, and no 
general policy has been framed for the guidance of jail depart ments. As a 
matter of fact, most provinces follow more or less the same lines; but appar- 
ently the work which is actually done in jails depends very largely upon the 
attitude individual Jail Sui)erinten dents. Briefly, jail industries are neces- 

sary to keep prisoners employed, to recover as far as possible the cost of the 
upheep of the jails by the sale of the products of their labour, and to teach them 
a trade by which they may earn an honest livelihood, when they arc once more 
free men. 

21G. In jail industries, only manual labour should, we consider, be allow'ed, Nature of Indoa- 
and they should bo so chosen that the labour put into the finished goods 
represents the major portion of the cost of production. The establishment of gj jjj j aiia. 
pow’^er factories inside jails and the extensive employment of machinery we 
regard {is undesirable, and the complaints which wo have received .conc(nming 
the competition of the woollen mill in the Bhagalpur jail and the cotton mill 
in the Coimbatore jail are reasonable. We think it is desirable that the question 
of the employment of prisoners in jails should be considered by experts. 

A careful Scrutiny of the requirements of Oovernment departments would, we 
believe, sIjow that jails could supply their needs to a much greater extent than 
has hitherto been done. There is an obvious tendency in jail administration to 
regard with favour the development of jail industries with a view to large 
receipts. The abuses to which this policy is liable might be counteracted by 
giving the provincial Direclors of Industries and their advisory committees 
some voice in the matter, with power to make recommendations to the Local 
Government. 

The trades at present carried on in jails by habitual critoinals belong very 
largely to the type of cottage industries, with which their products frequently 
compete.. This seems in many ways undesirable ; and furthermore it is almost 
unknown to find a man who has learnt such an industry under jail conditions 
practising it on return to liberty. If the hereditary carpet weaver understood 
what was going on, he would protest as emphatically against jail carpet 
factories as Chambers of Commerce have done against power cotton weaving in 
jails. As a matter of fact, his protest, though silent, is effective. He renders 
it impossible for a released prisoner, no matter how skilled he may be as a 
carpet weaver, to practise his trade, and one of the* presumed objects of jail 
administration is thereby frustrated. Cottage industries are, moreover, com- - 
paratively light and pleasant occupations, and should be, though it is doubtful 
if they are in all cases, reserved for weakly prisoners. The above remarks do 
not, of course, refer to the inmates of reformatories or Borstal jails. 
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The Frevention of AdnlteraUon* 

217. Wo bare examined with considerable care the arguments for and 
against legislation to prevent the adulteration of articles intended for local 
consumption and of produce for export. The case of foodstuffs for local con- 
sumption presents few difficulties, for public opinion is agreed that, so far as 
these are concerned, their adulteration should be punishable by law. In the 
U nited Provinces, an Act has been in force for some years penalising the 
adulteration of food and drugs, and legislation in other provinces is following 
similar lines. The adulteration of drugs is, however, much more difficult to 
deal with, and it is doubtful if legislation is likely to be very effective 
in this direction. The organisation for .enforcing the existing Acts requires 
considerable strengthening; at .present it exists only in certain municipal 
areas. 

218. As regards raw produce for export or local manufacture, the balance 
of commercial opinion is that legislation would not be likely to effect any im- 
provement in the present state of things. There can be no doubt that the 
real remedy lies in the hands of the buyers. This has been clearly proved by 
the improvement in quality of Indian exports of wheat since the introduc- 
tion of the 1907 wheat contract of the London Corn Trade Association on a 
basis of two per cent, admixture of other food grains, but free from dirt. This 
contract has, we believe, caused no trouble with sellers, and it appears to us that 
its provisions might be extended. Linseed and other oil seeds have also been 
shipped to the United Kingdom on pure basis contracts since 1913, with satis- 
factory results to all concerned, and a suggestion has been made that exports of 
oil seeds to other countries also should be similarly regulated. But we repeat 
that these are matters for arrangement between exporters and their buyers, and 
that the latter are in a position to insist upon freedom from adulteration if 
they really want it. 

In the case of jute, the question of legislation against adulteration has 
been frequently and thoroughly discussed within recent years, and a bill was 
actually drafted by the Bengal Government in 1906, but was dropped owing 
to the general commercial opinion, which Government appears to have shared, 
that in practice it would prove inoperative and unworkable. It is perhaps 
possible that the act of watering jute might be made a penal offence, but it 
would be a very difficult one to prove, as jute is naturally wet after steeping, 
and the matter may safely be left to the mills and the shippers, who will 
not buy wet jute from fear of “ heart damage 

Similarly, it has been suggested that the actual watering of cotton might 
bo made a penal offence, and again that the licensing of gins would probably 
have a deterrent effect upon adulteration. This latter proposal appears to 
us worth consideration, but we prefer to express no definite opinion regarding 
the adulteration of cotton, in view of enquiries which have been made by the 
expert Cotton Committee, recently appointed by Government to consider as 
a whole the many problems relating to this industry. 

219. An important witness in Calcutta stated to us that business in produce 
would be greatly facilitated, if Government certificates of quality and weight 
were enforced upon shippers and buyers ; but when we consulted the Bengal 
Chamber of Commerce regarding his proposals, which they in turn referred to 
their membership generally, we found that the bulk of commercial opinion 
regarded them as wholly impracticable and unnecessary. * In any case, we 
do not see how buyers abroad could be compelled to accept such certificates. 
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We consider, however, that Government should do what it can to 
strengthen the hands of the recognised associations which are affiliated to the 
rarions Chambers of Commerce, and should give readj consideration to any 
practicable proposals put forward by them, whether designed to prevent 
adulteration of produce or to stimulate improved production. 

220. But we would make one exception to what we have written above, with FerttllssM. 
reference to the trade in fertilisers. There are at present in India no laws to 
prevent a dealer from selling as a fertiliser anything that he may choose so 

to describe, nor are there any legal standards or percentages of error in 
description. In Great Britain, the Fertilisers and Feeding Stuffs Act of 1906 
compels sellers to describe and certify their wares ; it also empowers the Board 
of Agriculture to fix percentages of error for certain ingredients of both 
feeding stuffs and fertilisers. We consider that an Act on similar lines should 
be introduced into India, and we understand that it would be welcomed both 
by the trade and by the public. 

The AdministiMon of the Boiler and Prime-Mover Acts. 

221. With reference to the administration of the various provincial Boiler Divexsitv ol 

and Prime-Mover Acts, there is a great diversity of practice all over India, n hich “i 

causes trouble to persons who purchase boilers from other parts of India or desire py^yjin p^g 
to employ ehgineers who hold certificates from other provinces. We have 
enquired closely into the question of the certification of engineers and 

boiler attendants. We do not find that in provinces where certification is 
required, engineers are better qualified or accidents less frequent than in 
those where this is not the case. It is urged that these certificates are to some 
extent a guarantee to owners of small industrial plants of the competence of 
applicants for employment. Wo do not attach much importance to this argu- 
ment, and it will have still less weight it owners and employers have the advice 
of a local Department of Industries to help them. On the other hand, it is 
undoubtedly the case that the possession of a certificate gives a factitious value 
to its holder, and makes it more expensive to employ him on small installations. 

It is true that certain educational institutions owe many of their pupils to the 
fact that they prepare them for boiler certificate examinations, but this is beside 
the point. The demand for qualified engineers is greatly on the increase, and 
a better class of man than the mere ‘ engine driver ’ must be provided for the 
largeif*organised industries. 

Accidents are usually due either to carelessness, or to defects in the plant. 

When due to ignorance, which is seldom, they are likely to occur during the 
absence of the responsible attendant, a possibility that is at least as great in 
provinces which insist on certificates as in those which do not. It must also 
he remembered that at present the law does not apply to the case of internal 
combustion engines, which are not less liable to accidents in their way than 
steam engines. 

222. The Boiler Inspection Department is considered at length in the report Bs flommsnda 
of the Public Services Commission (page 126.) The Commissioners lay down^®*“ ‘J®** 
four principles for general gmdance : — 

** In the first place, the time has come to make the boiler inspectors Government servants 
in every voepect, like the factory inspectors, and to pay from general revenues both their 
salaries and their pensions, irrespective of the amount of fees earned. Secondly, expert super- 
vision of the inspecting ^staff is essential. Police officers and members of the Indian civil 
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service do not possess the necessary technical qualifications. Thirdly^ the present system, by 
which in certain places representatives of the interests to he inspected have a voice in the 
management of the inspection department, is unsound, and should be abolished. Fourthly 
and finally, there should be one officer in each of the larger q)rovinoee who should be respon- 
sible for the effective working of the inspection staff. He should be called either a chief or first 
inspector according as the work to be done is on a large or small scale.'' 

We endorse these recommendations, and would add the following : — 

(1) Boiler inspection should be a duty of the provincial Departments Qf 

Industries. 

(2) The Imperial Department of fndustries should draw up a series 

of technical rules for the guidance of inspectors in determin- 
ing the pressure for which a boiler may be licensed throughout 
India, and should bring and maintain these rules up to date 
in a form applicable to the various modern types of boilers. 

(3) The laws compelling persons in charge of boilers to possess certi- 

ficates should be abolished. 

The second and third of these proposals would involve legislation. 

The Mining Roles. 

223. A considerable amount of evidence was forthcoming regarding the 
suitability of the rules under which mining concessions are at present granted by 
Government. Our conclusions are that the rules have, except in a few com- 
paratively minor respects, stood the test of working admirably and that the 
criticisms received were mostly shown, on discussion with witnesses, to be 
due to misunderstanding of the effect of the existing rules, or to failure to 
realise the difficulties which would arise from adoption of the alternatives 
suggested. 

There are, however, certain matters connected with the working of the 
rules on which we desire to put forward our suggestions. We recorded a 
considerable amount of evidence regarding the injury to the mineral possibili- 
ties of the country caused by wasteful methods of working ; and it was suggest- 
ed that small mine owners would be greatly benefited by the advice of 
Government mining engineers. Some witnesses oven considered that these 
officers should have power to compel mine owners to follow their advice. The 
main objection to this course is the danger of loss to a manager 
forced to follow official advice regarding the development of his mine. Ir 
some countries, royalty owners are interested in seeing that their propertie« 
are economically worked. In India, unfortunately, private royalty owners 
do nothing of the kind ; indeed, in some cases they insert conditions in theii 
leases which directly tend to cause wasteful working. Whether or not any 
general steps should be taken at this stage to ensure the economical working 
of privately owned minerals, it certainly behoves Government to secure this 
end in the case of its own properties. We have also considered the proposal 
that Government should insist on concession holders employing qualified 
mining engineers ; but, while we recognise that there is much to be said for 
such a course, we feel that hardship would he caused to poor concessionaires, 
unless provision was made for exempting small or easily worked deposits. 

« 224. We would, therefere, only recommend at present that a suitable staff 

be entertained in connection with the Geological Survey Department to inspect 
Government concessions. The experience gained in a few years by such a 
staff would show how far it would be possible to inSist on all Government con- 
cessions being worked by qualified men, and the extent to which, awnull conces- 
sionaires may be benefited by the adyioe of Government mining engineers. 



The existence of such an inspecting staff would admit of more elasticity 
in the terms of prospecting licenses, alike in respect of area, length of' 
currency and rental. If Government were in a position to satisfy itself by 
expert inspection, that a proper amount of development work was being done, 
it might, in thoi, case of a property requiring heavy expenditure in its initial 
stages, grant a more extensive area on a prospecting license for a compara- 
tively long period. It would be unnecessary to burden the enterprise with 
a high acreage payment, when the Government inspecting staff could ensure 
that a proper amount of development work was being done. This proposal 
would, we think, meet the difficulty at present experienced by concession- 
aires where extensive operations for the proving' of mineral values are required, 
as for example, boring for oil or for minerals occurring at uncertain intervals 
on a known geological horizon. The Mining Eulcs provide for the renewal of 
prospecting licenses under the authority of the Collector up to a period of three 
years. The rules are silent as to the power to give further renewals, which is 
presumably reserved for the Government of India. We think that, with the 
help of the system of inspection which we have proposed Local Governments 
might be authorised to grant extensions in such cases up to a maximum period 
of five years. 

It will be noticed that this system of inspection would entail a substantial 
increase in the staff of the Geological Survey. Several witnesses of undoubted 
authority drew our attention to its inadequacy, and ihey hesitated to make 
proposals for useful forms of Government assistance to the mineral industry, 
only because they assumed that the cadre was fixed. In view of the national 
importance of minerals and of the fact that inefficient working destroys for 
ever the value of a deposit that might in future be of vital importance, we 
consider that the additional expense incurred in such an increase would be an 
investment that Government can undertake with absolute confidence. 


226. In view of the constant changes in mining methods and development. Simplification oi 
we think that the present form of mining lease might be considerably shortened 
and simplified, leaving certain matters specified in the lease to be dealt with ^ 
by rules made from time to time ; such rules might be suggested by, and 
should in any case submitted for criticism in advance to, local committees 
of private mine owners presided over by a Government official. The present 
system of trying to provide for every possible contingency by an elaborate lease 
must result in undesirable rigidity, while not securing for* Government the 
degree of control desirable. Further than this, concessionaires, in the case of 
small alluvial and other obviously short-lived deposits, would probably be glad 
to accept short-term mining leases on simple conditions and free of multifarious 
restrictions. 

226. There were many complaints of the difficulties experienced by mineral DiilUniltiM ia 
prospectors or mine owners in areas where the mineral rights were in the acquumg 
hands of private landowners ; these mainly had reference to the great sub- nanw, 
division of proprietorship or to the obscurity of titles. These difficulties are 
similar to those experienced by all investors who desire to acquire property in 
such areas, and we see no reason for making any recommendation regarding 
the registration of titles, or the compulsory acquisition of surface rights where 
Government does not own the minerals, except in the possible case of a mineral 
which is essential for national purposes, and of which only a very limited 
quantity exists. 
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227. Other complaints by witnesses had reference to local rules governing 
the working of special minerals, and the grant of licenses and leases of minerals 
outside the scope of the Mining Rules. Would-be concessionaires said that 
they experienced difidculty owing to the diversity of rules and practice as 
between one province and another, especially in respect of minerals like 
limestone, which are now required for large organised industries, such as iron 
smelting ; and generally from the lack of any complete and readily accessiye 
compendium of the local rules. We think that, in provinces wl»ero there is 
considerable mining activity, it is advisable for Local Governments to issue 
Mining Manuals similar to those published in ‘ the Central Provinces and 
Burma. These should include the Government of India Mining Rules, the 
local supplementary regulations, and any other provisions of rule or law that 
are likely to be encountered in the course of their work by persons engaged in 
mining. We suggest that these manuals would be of increased value if they 
contained notes prepared by the Geological Survey Department on the known 
mineral resources of the province and references to publications containing 
more detailed information. 


* We received also a quantity of evidence regarding certain local difficulties 
which have arisen in special cases, e.g.^ in the case of mica mining in Bihar 
and Orissa. These involve no change in the Mining Rules, and will doubtless 
be considered by the Local Governments concerned. 


The Administration of the Electricity Act. 

Administration 228. A matter of considerable importance which may be conveniently dis- 
ol law and roles, cussed here, is the working of the Indian Electricity Act regulating the supply 
and use of electrical energy. There are now numbers of electric supply com- 
panies which provide electrical energy for domestic consumption, for industrial 
purposes and for public use. Although only one or two witnesses came 
before us whose position entitled them to give evidence on these matters, 
we were fuTuished with both information and criticisms by the 
representatives of the Electric Supply and Traction Eederation of India. 
Considering the magnitude of the interests involved and the novelty of public 
electric supply, there was comparatively little complaint regarding the admini- 
stration of the rules framed under the Act. It was, however, brought to our 
notice that in some provinces the professional qualifications«and experience of 
the Electric Inspectors did not command the confidence of the managers of the 
larger local undertakings. The principal criticisms were that the rules were 
too rigidly worked, that they were sometimes wrongly interpreted^ and that 
there was an unwillinguess on the part of the Inspectors to assume the 
responsibility of relaxing the rules in cases which obviously demanded it. To 
remedy matters, it was suggested to us that men of higher professional status 
and with practical and commercial experience of electric supply undertakings 
should be appointed as Inspectors, and that an imperial Advisory Board should 
he established to advise Local Governments with regard to appeals from the 
decisions of their Electric Inspectors. We support the former suggestion 
strongly, but it appears to us that the appointment of provincial Advisory 
Boards, as contemplated in section 36 of the Act, will meet the needs of the 
case, especially if these Boards are permitted, when necessary, to consult 
experts such as the Electrical Adviser to the Government of India. We 
consider it extremdly desirable that Government should encourage the industrial 
use of electricity supplied’ from central generating stations. It was represented 
to us that section 23 of the Act did not allow a licensee under the Act to 
discriminate fll respect of his chiitges beween domestic and the industrial 
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uses of electrical energy. We are not sure if this interpretation is correct, but 
if so, the section would seem to require amendment. Without entering into 
technical details, we may state that we agree with the contention that the load 
factor should be taken into account in fixing the charges. In congested cities, 
and particularly in Calcutta where the smoke nuisance is greatly aggravated 
by the numerous small steam plants set up to drive rice and oil mills, it is 
essential that no obstacles should be created to the introduction of electrical 
power for industries. It appears to us that the economies which can be effected 
by the use of energy from public electric supplies, when reasonable rates are 
charged, are not yet sufficiently appreciated. 

229. The Eleotaric Inspectors are attached to the Public Works Department, Electric laspse 
an arrangement probably made at the outset because that department is concerned should be 
with engineering ; but, as the interests to be safeguarded are mainly industrial 
and commercial, we think it would be more convenient to transfer them to the ot 
Departments of Industries. So far as the technical aspect of the administration 
of the Act is concerned, these departments are also likely to be bettor equipped 
to deal with it. The transfer of the administration of the Act to the Depart- 
ment of Industries would render desirable an amendment of section 63 (1) (a) 
of the Act. 


Patents- 

23Q. India is not a member of the International Convention, and in this 
respect stands in a different position from most of the British dominions. The 
subject was discussed at the time of the passing of the Patent Act of 1911, but 
the refusal of India to register trade marks precluded her from joining the 
Convention. Any person who has applied for a patent in a country which 
is a member of the International Convention is entitled to protection in 
priority to other applicants in all other States of the Union, if he applies 
within one year from the date of his first application. An Indian 
inventor secures no such protection. On the other band, a foreign inventor 
desiring to obtain protection in India must apply for a patent in India before 
publication in India, and is protected from the date of his application in 
India. Some witnesses have represented that Indian inventors are at a dis- 
advantage on this account, hut, though this possibly maybe true in rare instances, 
the country generally is not. The number of patents applied for in respect of 
inventions originating in India is very small compared with that in respect of 
foreign inventions, and a much larger proportion of the patents granted in this 
country to local inventors are allowed to lapse as being of no value. 

From 1893 to 1916 inclusive, the annual average number of applications 
for patents in India was — 

From Indians ........ 53 

From other residents in India . . . . .135 

From foreigners . . . . . ' . . 360 

Total . 548 

It would, therefore, appear that it is more to the advantage of India 
to avoid the acquisition of rights in India by foreign inventors than for Indian or 
Anglo-Indian inventors to obtain 'such rights elsewhere. Undoubtedly the 
majority of Indian patents are acquired for the purpose of preventing 
imUoensed import into India of articles patented abroad. The grant of such 
patents is obvioudy in many respects to the advantt^e of India, and the interest 
of the user and of the intending manufacturer in India are sufficiently proteoted 
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if the law adequately prorides for compulsoTy licenses or rerocation in casen 
where the reasonable requirements of the public are not satisfied or where the 
patent is worked outside British India. The provisions of the existing Act in 
these respects appear to be sufficient, and the Indian patent law seems to be 
well suited to the needs of the country. 

On the other hand, there is a growing body of opinion that it is desirable 
to consolidate the patent law throughout the British Empire, and, if this 
developes further, it will be a question whether India would not derive greater 
advantage from uniformity with other British dominions than she enjoys in her 
present somewhat isolated position. The number -of applications shown in 
the records of the Indian Patent Office is still small, the totals in 1912 and 
1913 being 67B and 706, respectively, of which 608 were of foreign origin in 
each year. The fees for the grant and renewal of patents are much less than in 
the United Kingdom. Thus in India, the initial fee is Es. 40, in the United 
Kingdom £6 ; and the total cost of protection for 14 years in India is Bs. 790, 
and in the United Kingdom £100. 

• 

Eegistration of Trade Marks. 

231. The subject of the registration of trade marks was brought before us 
once or twice, but was never strongly pressed. On the not infrequent occasions 
when the subject has been discussed departmentally and by Chambers of 
Commerce, it has been generally considered that registration of trade marks, 
as it exists in the United Kingdom and in many other countries, is not desirable 
in India, though the Burma Chamber of Commerce put forward the opinion 
that legislation is necessary. 

^ e have given very careful consideration to the arguments used, and 
agree with the majority of the Chambers of Commerce in considering that the 
establishment of a system of registration would seriously disturb existing rights 
of user both between firms in India and, if full advantage of the proposal is to 
be obtained, between firms in India and firms abroad. The difficulties so 
created would be far greater in our opinioh than the slight inconveniences 
experienced by owners of marks in maintaining their rights thereto. 


toteotainihe 
nr of legit- 


Registration of Partnerships. 

232. The vexed question whether registration of partnerships should be 
made compulsory has been many times under the consideration of the Govern- 
ment of India within the past 60 years. The last occasion was in 1908, when 
the Bengal and Bombay Chambers of Commerce both prepared draft bills dealing 
with the subject; but their drafts were, irreconcilable, and Government 
considered that the proposals did not afford a basis for legislation. 


During our tour we recorded the opinions of many witnesses on the 
subject ; most of them favoured compulsory registration, should it prove to be 
practicable, but some, especially amongst our Indian witnesses, feared that 
the prevalence in Indian businesses of the Hindu joint family system would 
be found an insuperable obstacle. Mr. B. L. Mitter, a leading barrister of 
the Calcutta High Court, has made some valuable suggestions* which, we think, 
should go some way to remove this difficulty ; these he developed further 
when he appeared before us to give oral evidence in support of his written 
statement, and he also gave us to understand that the leaders of the 
Calcutta Bar generally were in substantial agreement with his views. 
Mr. Hitter’s prowsalfi practically treat a Hindu joint family as a single 
partner, and provide for the compulsory registration of all contractual partner- 
ships. So long as the business is a purely joint family business, with no 
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stranger in it, registration would not be necessary, but directly a stranger is 
introduced into the business, the partnership would become contractual, the 
contracting parties being the joint family as a unit on the one side, and the 
stranger on the other. Registration would then become necessary, and the 
joint family would be registered in the name of the harta or head of it, 
whose declaration would bind all the family. Mr. Mitter considers that 
registration should be made compulsory in the case of future partnerships 
only, and would leave to existing concerns the option of registering or not as 
they may desire, his argument being that, as all partnerships liavo to bo 
renewed when the terms are changed, or a partner dies, coinpulsory registration 
would become universal within a generation.' 

The other chief obstacles in the past to the introduction of compulsory 
registration have been, first, the difilculty of excluding, and the hardship of 
including, small partnerships, of which there must be many thousands among 
petty shop-keepers and traders in all parts of the country ; and, second, the 
difficulty of applying registration to transitory or single-venture partnerships, 
which are said to be common on the Bombay side. We see no reason wliy 
either small or single-venture partnerships should be exempted from the 
provisions of any legislation that may be found practicable ; for to the former 
the analogy of custom in petty transactions in land would apply, and, as 
Mr, Mitter points out, these are habitually registered without any trouble and 
at a very trifling cost ; and the latter should be, and are, governed by the law 
which regulates partnerships. To moot in part these suggested difficulties, it has 
been proposed that a compulsory Registration Act, if introduced, should run at 
first in the Presidency towns only ; but wo see no need for this restriction. 

233. Looking at the matter in its purely business aspect, it appears to us that Recommanda- 
throughout the main stumbling-block in the way of compulsory registration has ^0*“ 
been the Hindu joint family system, and that the difficulties in this regard 
would to a great extent disappear, if Mr. Mittcr’s proposals were adopted ; 
they have at any rate the two great advantages that a joint family can be 
registered as a single entity, and that it would be difficult for a person to 
deceive third parties by pretending that lie was a partner, when in fact 
he was not or vice versa. We, therefore, consider that Government should take, 
an early opportunity of examining the whole question thoroughly with a 
view to legislation, and in ^o doing should invoke the assistance of the leading 
non-official lawyers in the chief business centres ; for we believe that few 
among minor measures would do more to devclope confidence and promote 
business relationship between Indian firms and their constituents abroad, and 
especially between European and Indian firms in this country. 

We do not consider any system of optional registration in the least likely 
to achieve the desired results. 

Registration of Business Barnes. 

234). It has been urged upon us in some quarters, especially by Trades 
Associations, whose members have probably suffered most from the absence of 
it, that we should recommend legislation on the same linos as that recently 
onaoted in the United Kingdom under war conditions, to enforce the registration 
of business names. This is, however, a question on which comparatively little 
evidence has been forthcoming, and we do not, therefore, feel justified in 

making any recommendation. 
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CHAPTER XVI. 

THE WELFARE OF FACTORY LABOUR. 

236. Indian labour in organised industries is much less efficient than the Nature ol 
corresponding classes of labour in western countries ; and tlicre is evidence problem, 
to show that in many cases it does not i)roduce as cheaply as western labour 
in spite of its lower wages. It is true that inferior physique and tropical 
conditions contribute to this state of affairs ; but there is grave reason to 
believe that the former is to some extent the result of prevontiblo disease, 
whilst other causes, which are oven more obviously remediable, are factors 
tliat unnecessarily increase the difficulties of our labour problem. 

All authorities who arc qualified to speak on the subject agree that 
Indian labour is content with a very low standard of comfort. This secured, 
the Indian workman, speaking generally, takes advantage of the greater earning 
power given to him by inpreasod wages to do less work, and shows no 
desire to earn more money by working more regularly or by improving 
his own efficiency. In the case of Bombay, witnesses have stated that since 
the ten jier cent, rise in the wages of mill operatives given during the rains of 
1917, there has been an actual falling off in output, 

236. There is substantial agreement between the best-informed witnesses 
that the remedies for this state of affairs arc a rise in the standard of comfort 
and an improvement in public health. These ends can he attained only by 
education, improved housing and a general policy of betterment, in which an 
organisation for the care of public health must play a prominent part. If 
the children of workers are provided with education under tolerable condi- 
tions of life, a new generation of workers will grow up, who will learn to 
regard mill work as their fixed occupation. Better housing is a most urgent 
necessity, especially ’ in the large congested industrial cities, facilities for 
healthy amusement, shorter hours of work (though a reduction of those may 
for a time decrease output), and other measures for economic betterment, 
such as cheap shops for the sale of articles required by the mill hands, and 
co-operative societies, are almo.st equally important. The conditions under 
which industrial operatives, live and work in this country ought, if efficiency 
he aimed at, to approximate, as nearly as circumstances permit, to tho.se ol' 
temperate climates. Continuous factory w-^ork in the tropics is, at certain 
seasons of the year, far more trying than similar work in northern countries. 

The needs of domestic sanitation in large towns are more pressing. The 
problem, not only on moral grounds, but also for economic reasons, must be 
solved with the least avoidable delay, if the existing and future industries of 
India are to hold their own against the ever-growing competition, which will 
be still fiercer after the war. No industrial edifice can be permanent, which 
is built on such unsound foundations as those afforded by Indian labour under 
its present conditions. 

On the other hand, the margin which the efficiency of the Indian mill 
hand leaves for improvement is so great that, if the problem be successfully 

^solved, the advantage to Indian industry should he very marked. 

% 

237. The question of the education of children employed in factories was Ednofttkm d 
under the consideration of the Government of India between the years iMtoqr ohiUmn. 

2Q 



152 


1916 and 1917. Children between the ages of 9 and 14, generally known 
as half-timers, are employed in mills for six hours a day, and the Bombay 
Government proposed, after discussion with representatives of the mill-owners, 
to take powers, by rules under the Tactories Act, to split the shift into two 
three-hour periods, and to compel factory owners to provide educational facilities 
for children in the interval. The proposal was criticised extensively on the 
ground that children might be induced by their parents or by jobbers to 
work in the mill itself between the shifts, a practice which it would be very 
difficult for inspectors to prevent ; and because • it was doubted whether a 
system which involved retaining the children in the mill compound for nine 
hours, even if three of them were to be passed in the mill school, was in 
itself desirable. The Buckingham and Carnatic Mills in Madras, it may bo 
noted, keep to the six-hours shift, and educate those of the children who choose 
to come to school, after the earlier arid before the later shift, the whole of the 
children working in the mill being employed in two six-hour shifts. This 
voluntary system has been a success, and has attracted a large proportion of the 
children employed. But the labour in these mills is not recruited by 
contractors ; there are practically no rival mills in the neighbourhood ; the 
workers arc exceptionally well controlled, and special arrangements are made for 
the comfort of the children. It is too much to hope that, where these 
conditions do not exist, the same results will be attained. 

But an indirect method, such as splitting the shifts, or indeed any proce- 
dure by way of amendment of the Factories Act, seems to us illogical. The first 
thing to do is to introduce compulsory education in areas where this is feasible, 
applicable to all classes of children and not merely to those employed in factories. 
Any consequential amendment of the Factories Act may then be considered. 
Wo note that in December 1917 an Act was'passed by the Bombay Legislative 
Council, empowering municipalities (other than that of Bombay) to declare 
the education of children between the ages of 6 and 11 years compulsory 
subject to certain safeguards, and to raise funds to meet the necessary expendi- 
ture. In the debate on the bill, the effect of the proposed legislation on the 
employment of children, especially in factories, was discussed ; and the conclu- 
sion reached was embodied in section 11 of the Act. This has the result of 
leaving it to be decided, in the first plaoe by the school committee and in the 
next by the magistrate before whom a case is brought, whether the employ- 
ment of a child is of such a nature as to interfere with its efficient instruction. 
The working of the Act will doubtless show whether any further and more direct 
form of restriction on the employment of children in factories or elsewhere is 
desirable. 

CkmditioDi ol 288. In considering the important question of the housing of workmen, we 

homliiK find widely different conditions prevailing in various parts of the country, 

iniiisttial laboar Where factories have been established at a distance from towns, the labourers are 
in India. often housed in surrounding villages in much the same way as agricultural 

labour. In such cases employers have often found it impossible to obtain labour 
without providing accommodation. The dwellings take the form of single-storey 
lines, consisting of single-room units, with either a verandah or, in some oases, 
a small enclosed courtyard. Here conditions approximate to those of 
ordinary village life, except that as a rule the small garden plot owned by 
villagers in many parts of India is absent. Such conditions are satisfactory, pro- 
vided that the employers enforce a few simple rules, furnish a small sanitary 
staff for scavenging purposes, and supervise closely the disposal of excreta and 
the supply of drinking water. 

The next stage of development, and consequently of congestion, 'is exemp- 
lified in cities 9 uch as Madras, Oawnpore, Kc^pur and Ahpiedabad and ifi a yeiy 



large proportion of the industrial areas round Calcutta. Bore land is far 
dioaper than in the cities of Calcutta and Bombay, and accommodation usually 
consists of single-storey huts in groups known as hmtis, erected by persons 
other than the owners of the mill and rented by mill hands on fairly reasonable 
terms. In Rangoon and other parts of Burma seen by us, adult male labourers 
are accommodated free of rent in large barrack rooms, holding 10, 20 or 30 
men each. In all these cases there is less comfort of the kind to which the 
villager is accustomed, and sanitation is more difficult and requires close 
superwsion, whether by the mill-owner or by the local authority. Even here, 
the more enlightened factory owner has found it advisable to provide accommo- 
dation on an increasing scale, recognising that, though the rent whicli he can 
obtain will not .pay him more than a trifling porcentage on his outlay, the mill 
which houses its labourers best will command the pick of the labour market, 
especially in the case of such a fluid labour force as that on which the textile 
factories rely. Two of the large European factories in Cawnpore, two cotton 
mills in Bombay, and several jute mills near Calcutta have followed this policy. 

The last-mentioned are providing housing for an appreciable portion of their 
labour, either free or at a rate much below the economic rent. The accommo- 
dation is usually of the single-storey, or at the worst of the double-storey 
tyj^c, and is almost invariably in single- room units. These rooms are readily 
taken up by the labourers, who apparently find no objection to renting them 
from their employers. In Ahmedabad there is a distinct movement in the same 
direction . In this class of areas there arc ttvo reasons which have encouraged 
employers to provide accommodation for their labourers. Land is cheap 
relatively to its cost in the cities, and the mills have usually provided themselves 
in the first instance with large compounds, or, if this is not the case, no pro- 
hibitive expense is likely to be entailed in acquiring sufficient site-room. In 
the next place, the mills are not, as a rule, so closely grouped together that 
labourers accommodated in buildings belonging to one mill find it easy to go 
and work in another. Thus, the employer who incurs expenditure in housing 
his labour can be reasonably sure, in most cases, that that labour will con- 
tinue to work in his mill ; in Bombay this does not hold good, as will be seen 
later. Those employers who are sufficiently enlightened to provide housing for 
their workmen employ expert advice as a rule, and are ready enough to 
consider recent ideas in regard to the design and lay-out of industrial dwellings. 

239. Great difficulty, however, is experienced in some cases in obtaining a Qeaexal proponls 
clear title to the land and in coming to terms with the numerous small interests regarding hooi- 
hcld therein by various classes of individual owners and tenants. W e have ing ot indasWal 
indicated the difficulties that exist and our proposals for meeting them in labour. 

Chapter XIII but, as there indicated, we w'ould go further in the case of land 
required bona fide for the housing of labour, than in that of sites for directly 
profit-making industrial purposes. In the former case, under certain condi- 
tions, we would support compulsory acquisition, at the expense of the 
employer as a general rule, provided that it is clearly proved to the satisfaction 
of Government that the proposed area is the most suitable that can be obtained, 
having regard to any interests of importance that may be affected by acquisition* 

Due safeguards must, of course, be provided against the conversion of the land 
to other uses without the consent of Government, and the buildings to be 
erected must be of a type approved by the local sanitary authorities. Wc 
propose also an alternative form of assistance where it is desirable to accele- 
rate unduly slow progress in housing or to avert threatened congestion. The 
land might be acquired at the cost of Government or of the local authorities 
concerned and leased by them to the employer, either at a rate which will pay 
off its cost over a term of years and leave it the property of the employer, or 
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on ordinary long leasehold terms. The land in such cases will afford ample 
security for the outlay. Local authorities should also be encouraged, or, where 
necessary, created, to ensure the development and lay-out of growing industrial 
aroasi.on suitable lines, as Avell as to supervise sanitation. This will greatly 
assist employers, who can only exercise authority in this respect over the 
land in their own possession and ofkm experience serious trouble owing to 
the condition prevailing in adjoining areas. The outbreak of plague or 
cholera in an unregulated husti adjoining a carefully managed and laid-out 
settlement is a most serious menace to the settlement itself. Local authorities 
should also be given pow'er to declare that certain areas may be closed to 
industries, either generally or of particular kinds. 


Special Proposals for Bombay- 

Necessity for 240. We should have oousidcred the above recommendations, together 

p«cial action in with those in Chapter XIII sullicieut to meet the situation throughout India 
tase of Bombay generally, assuming that the various local authorities follow the j)olicy of 
hty. improving sanitation and housing in congested quarters, and take care that 

atlequato space is laid out, or, where necessary, acquired beforehand, for 
industrial areas. But in the case of Bombay the existing congestion and 
the difficulties in the way of betterment are unique in India, and, though many 
proposals have boon considered for dealing with them, no really practical 
steps hayo so far boon taken, and special measures are obviously needed. We - 
propose to deal at some length with the position in this city, both for the above 
reasons, and because Bombay is only, after all, an example of what continued 
neglect may produce elsewhere, though perhaps not on such an aggravated 
scale. Difficulties of a similar nature arc beginning to make their appearance 
in other cities, e g.y Calcutta and Cawnpore, and the principles which we 
shall endeavour to lay down and the measures which we shall propose in the 
case of Bombay will serve to some extent as amplifications of our foregoing 
proposals, for adoption elsewhere it necessary. 

In our description of Bombay in Chapter II, we have given an account of 
the labouring classes, the sources from whicli they are recruited, and the nature 
of thoir employment. We may, however, draw attention to the fact that mill 
operatives do not by any means constitute the entire labouring population of 
Bombay. Dock and goclown labourers, employes of the railways and public 
bodies, and cooly labour generally live under precisely the same conditions, 
and it M'ould be unfair and useless to confine our discussion solely to the 
textile operatives. 

Imiditions under 241. Much has been written about the housing of the Bombay labourei*, 
vhioh labour is and, though the worst is very bad, it is necessary to point out that there has 
loused in been a good deal of exaggeration of the extent of the o\'ercrowding and of the 
Bomba? City, proportion which the buildings of the worst type bear to the total number. We 
visited a number of workmen’s dwellings, usually known as chawls, under the 
guidance of officials, mill-owners, and private persons interested in the im- 
provement of the conditions of the working classes. Wo recorded a consider- 
able body of evidence from all sources, official and otherwise. The existing 
state of affairs appears to be somewhat as follows. 

The worst type of chawl consists of a two-, three-, or four-storoyed 
building, with single-room units either placed back to back or separated by 
a narrow gulley two or three feet wide, usually traversed by an open drain. 
The rooms, especially those on the ground floor, are often pitch dark and 
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J)os!S6s 8 very littie in the way of windows ; and oven the small openings which 
exist are closed by the inhabitants in their desire to secure privacy and to avoid 
the imaginary evils ’of ventilation. The ground floors are usually damp owing 
to au insufficient plinth ; the courtyards between the buildings are most undesir- 
ably narrow and, therefore, receive insufficient sun and air. They are also very 
dirty. Water arrangements are insufficient and latrine accommodation is bad, 
though the latter is being steadily improved. A most insanitary smell hangs 
round these buildings. The rents vary according to the value of the ground, 
which lies between lls. 5 and lls. 30 a square yard. The monthly rent per 
room is from Rs. 3 to Rs. 7, and the rooms themselves are usually about 
10' xlO', with a small verandah in most cases. The share of this rent paid 
by a particular individual or family is not high in projiortion to v^ages, but 
even so, the standard of comfort is so low that the overcrowding entailed 
by taking in boarders or lodgers is readily tolerated for the sake of the contri- 
bution to the rent received from them. Villagers, it must be remembered, 
seldom pay actual house rent, and it is not natural to Avorkers belonging 
to this class to look on such payments as a just and necessary form of 
expenditure. Owing to the fact that, on the one hand, the original tenant 
very commonly takes in boarders or lodgers, while, on the other, the wage- 
earning population are absent at work for most of the day, and a large 
proportion of the inhabitants sleep out at night during the ojjcn season, and 
indeed only use the rooms for purposes of cooking and eating their food, it is far 
from easy to obtain a true idea of the degree of overcrowding that undoubtedly 
exists. We saw a few eases of three families oecu 2 )ying a single room, 
and numerous indications of the iircseucc of single adult lodgers in rooms 
oocu 2 Aied by one or two families. But it is necessary to avoid exaggeration aird 
to take into account the mitigating factors indicated above, such as the 
habit, Mdiich many of the occupants have, of sleeping out of doors. Dwellers 
in chawls possess a bettor outfit of cooking utensils than the average village 
agriculturist, and, though their clothing is usually dirty, they have plenty 
of garments of quite rcasonahle quality. They also appear to have an ample 
sufficiency of food, judging by the amount that is thrown away. 

242. The chawls of the worst type do not, it would a 2 )ptar, constitute more 
than ten i)Qv cent, of the whole, although many of the remainder are 
distinctly insanitaiy. In the better class of labourers’ chawls, especially those 
built by the Municipality and the Im 2 )rovemeut T'rust, conditions are of course 
different. There is more S 2 )acc between the buildings, there are more openings 
for light and ventilation, wider passages, and a more liberal provision of 
•w indow s. Sanitary and water arrangements are generally suitable, although 
not in aU cases on a sufficient scale. But it is very doubtful w'hethor, even 
under Municipal or Improvement Trust management, overcrowding can 
be prevented, owing to the inveterate habit of the tenants of adding to 
their income by taking in lodgers. The verandahs, in w hich the members of 
the family bathe and dress, are easily overlooked from surrounding buildings, 
and, to secure privacy as well as to avoid draughts or rain, the inhabitants 
usually enclose them with matting or sacking. It has aiqmrently proved 
impossiblo to prevent the tenants from disposing of ruhbisli by throwing it 
down from the upper floors. This practice, in spite of the efforts made to kuo2) 
tlie courtyards clean, leads to the presence of a largo number of flies and adds 
to the unpleasant odour which seems to prevail in most labourers* chaAvls. 
We are of opinion that tbe single-storey line is, as a type, sup<wior to the 
three- or four-etoroyed chawl, and have no doubt that the ideal to be 
aimed at is a single-storey, or at the most double-storey, building witli 
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tjourlyards or, if possible, double-room units ; and in any case ample spatid 
round the buildings. That such an ideal is impossible of general fulfilment in 
the congested areas of the south and centre of the Island, wo readily admit. 
But strongly support the conclusion reached by the Bombay Development 
Committee in 1914, that the north-east of Bombay Island and the south-east of 
the neighbouring island of Salsotte should be accepted as the main future site 
for new factories and for the industrial settlements required by them and by 
existing industries. 

ZiocatiOQ of the 243. The distribution of existing mills oil the island of Bombay is as follows. 

“ills. There are comparatively small groups of mills in Colaba, at SoM'ri and Tardeo, 

with one or two mills in the neighbourhood of Mahim. But by far the 
greater number of the mills arc concentrated between Worli and Chinchpohli. 
Some outlying mills, and one or two even in the more congested areas, possess 
sufficiently large compounds to permit of the erection of workmen's dwellings 
on laud already in their ownership, or can find land at a reasonable price in 
their immediate vicinity. But even so, there is no practicable moans of 
securing that the labourer so housed will work for the mill which has provided 
him with housing, owing to the immediate proximity of other mills, the 
capriciousness of tlio mill labourer, and the practice of recruiting mill hands 
through the semi-iudependent agency of jobbers. Striking instances of this 
wore brought to our notice in the case of I wo mills, whore only 67 per, cent, 
of persons using the accommodation j>rovided by the mills worked in those 
mills. These facts will be found important in fixing the responsibility for the 
housing of labour. 


The Bombay 

Improvement 

Trust. 


211. Tlio Bombay Improvement Trust is the body which at present dis- 
charges the duty, so far as it devolves on the local fuithorities, of providing 
accommodation for the poorer classes. In the course of effecting improvements 
it has dishoused about 72,000 persous, of whom 53,000 have beeu provided 
with accommodation, mainly by lessees of the Trust. The Trust itself has 
provided 4,030 rooms in permanent and 953 rooms in scmi-permanont chawls. 
The total average population of these was 18,247. The rent varies from Bs. 3-4 
to Bs. 5 per room. The average capital cost of land and buildings por adult 
housed in j)ormanoni chawls was Bs. 28G. 

The Trust, after completing the programme of road improvements laid 
down for it by the Bombay Government in ] 909, is, it is stated on page 35 of its 
annual report for the year 1915-16, in a position to take up the erection of 
chawls and the improvement of slum property in new schemes of an unprofitable 
nature, provided that the aggregate loss on such schemes, as expressed in terms 
of presciit value, does not exceed Bs. 122 lakhs. 


Suggested 
schemes lor 
dealii% with 
congestion in 
Bombay City. 


245. We had before us the following schemes : — 

(1) The Improvement Trust scheme, which offers an employer the option, 
on payment of a deposit of 20 per cent, of the total estimated cost, of having 
land, if necessary, acquired and buildings erected for him by the Trust, on its 
standard plans, Tlie buildings are then made over to the employer on lease 
for 28 years, the annual payments being fixed at a sum which, together with 
the initial deposit, is sufficient to pay interest and sinking fund charges, with 
the result that, after the end of the period, the building becomes the property 
of the employer. Though this experiment was started in 1913, only one mill 
has so far availed itself of the scheme. Under pre-war conditions the estimated 
cost was Bs. 700 a room. Under war condhions, this figure rose to Bs. 972 ; 
and it may bo a long time before the cost of building i|i Bombay returns to 
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normal figures. Taking Es. 972 per room as a basis, with cost of manage- 
ment and maintenance and 6 per cent, on capital cost to cover interest and 
sinking fund charges, the rent would work out at Es. 7 a room. This 
figure should be reduced by the amount of sinking fund charge;^, which 
come to 2 per cent.; but even so, the resulting rent is a high one, and will 
probably be paid only at the cost of overcrowding. The general inability 
of the mill-owner to make certain of liis building being occupied by his own 
mill hands only, and the high cost of construction, involving high rents, 
probably account for tho fact that the proposals have so far failed to prove 
attractive. 

The scheme is, in our opinion, good so far as it goes, hut does not seem 
likely to afford a solution ot the problem without other measures of a wider 
scope, which we shall propose below. The Improvement Trust scheme might, 
we think, ho continued pmpassM with those. 

(2) Another proposal was put forward on the following lines. Tho land 
should be acquired at the cost of Government in suitable areas adjacent to tho 
different groups of mills. The buildings should be erected by tho Improve- 
ment Trust, and should acommodate all the single adults and (eventually) two- 
thirds of the families employed. The buildings for the former class should be 
let at an economic rent to chawl-keepors, under tho joint supciwisioii of the 
Municipality and tho Improvement Trust ; the others to the families direct, the 
mill-owners contributing Ee. 1 per month per room towards the rent. Eecrea- 
tion grounds, schools, creches and dispensaries should be erected by ilio Muni- 
cipality in the neighbourhood of these teiuniionis. 

This scheme lias the merits of recognising tho responsibility of employees 
and the diflficulty of inducing operatives to paCy an economic rent under tlio 
conditions noAV existing in Bombay. But the basis on which the co-ojioraiion 
of employers is to bo obtained seems to us too narrow to olitain tho desired 
ends. 


240. The question whether employers should or should not bo compelled in- The case for and 
dividually to house their own laliour has arisen in an acute form in Bombay ; against compnl- 
and we have, therefore, entered into a somewhat prolonged discussion of the 
relevant factors. The Bombay Development Committee in their report, proposed employ®”* 
that ‘ mill-owners ' should be compelled to take advantage of the Improvement 
Trust soheme, though their assertion of tho jiriuciple that employes should be 
housed close to tho factory or within easy reach of it, Avould make it appear 
that they contemplated the erection of the undesirable three- and four-storeyed 
chawls. As against the principle of individual compulsion, there is, first, the 
fact that, so far as wo have boon able to discover, in no country have 
employers been compelled by law to house tlicir labour. In reply to this 
it is urged that Indian labour is weak and unorganised, and bad housing condi- 
tions in a tropical country are more harmful than in temperate climates. But 
Indian industrialists, in spite of the large profits which they have in many 
cases been enabled to earn under war conditions, arc in a less strong position 
than their western competitors, both in respect of accumulated resources and 
financial facilities, and owing to the lack of traditional skill among their opera- 
tives and to the absence of a competent supervising class. To impose on 
individual concerns what must in many cases ho a heavy financial handicap, 
would be undesirable, and unjust. This burden would fall very unevenly on 
different mills, according to the financial position of each concern and tho cost 
at which land for housing would be available in each case. There is the added 
objection that, in Bombay at any rate, where tbo case for compulsion is the 
strongest, it would be impossible, as already pointed ^out, for employers, if 
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compelled to assume responsibility, for bousing their labour, to ensure, 
without an impracticable degree of interference, that the accommodation so 
provided is used only by their own employes. It would be manifestly unjust 
to employers to compel them to build houses for their labour, unless that 
labour was equally bound to occupy them. Again, it would be most unfair 
to limit compulsion solely to mill-owners, while not enforcing a similar 
obligation on the employers of other classes of labour, and a difficulty would 
be found in applying it to smaller employers, or in deciding where the line 
should bo drawn. Finally, there are objections, from the labourer’s own point 
of view, to tbo creation of a general system of landlord-employers, which 
would tend to keep labour too dependent on tbo latter. This position cannot 
always bo avoided, but it should not be the object of our policy. Though, as 
we have stated, we are opposed to tbo principle of enforcing responsibility on 
employers by compelling private industrial concerns to house tboir own 
labour, wo fully recognise this responsibility, and shall propose means for 
effecting its cnforcomoiit collectively, and with a consequent lightening of 
the burden by distributing it over a wide basis. 

247. We have recently seen proposals of the Biliar and Orissa Government 
for compelling coal-mine owners to bouse their own labour. But here cir- 
cumstances are very different. The population of a coal field is not an adminis- 
trative unit like that of a large city, Avith a diversity of livelihoods but a 
common interest in the success and prosperity of all of them. The entire income 
of tbo coal fields is derived from the coal and, therefore, from the coal-raising 
concerns. The income- earning poAver and prosperity of Bombay, on tbo 
other band, are by no means entirely dependent on industries. The Munici- 
pality of Bombay is a body which represents, and can reach with its taxation 
all classes of the community ; and it has a well-o.stablisbcd entity of its own. 
Where, as in the coal fields, such an organisation docs not exist, it may be 
necessary to throw on individual owners the responsibility for bousing their 
labour, a responsibility Avhio]), owing to the natural conditions of mining, is 
usually accepted by owners in actual practice. AVe think, therefore, that 
proposals regarding a coal field are scarcely a precedent for the imposition on 
. individual employers of the duty of compulsory housing in a big city. 

Responsibility 248. Before putting forward our suggestions as to the lines on which the 

lor the financing pre.sont state of industrial bousing may be improved in Bombay, AA^e think it 
nece.ssary, in view of the suggc.stions for Government assistance that have been 
put forward, to discuss briefly the degree of responsibility attaching to the 
various public authorities that may conceivably be called upon to contribute. 
We would, in the first place, point out that, though the economic area which 
exports through Bombay is interested in having a good market for its raw pro- 
ducts, especially cotton, and in the existence of adequate facilities for their 
transport by land and soa, it is not concerned Avith the question whether the 
raw product is manufactured in Bombay city or elsewhere. Indeed, it may be 
argued that, from this point of vien', the general interest of the area concerned 
will be best served by the encouragement of the existing tendency to establish 
mills in various localities up country, such as Ahmedabad, Sholapur, and Indore. 
On the other hand, the city of Bombay is directly interested in the question of 
housing its operatives. Wo consider, therefore, that the largest share in the cost 
must necessarily fall on the city of Bombay, as represented by its Municipality 
and Improvement Trust, but we think that the importance of Bombay, botli as 
a city and as a port, warrants some measure of assistance from the Local 
Government. * The co-operation of employers is also necessary, and we shall 
indicate below the manner iq which aa'o think it should be secured, 


ol industrial 
dwellings in 
Bombay. 
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249. In framing our proposals dealing with the housing question in Bom- Beoom- 
bay, we have to keep in mind two points of view; firstly, the avoidance ofnwndatio^ 
future congestion, and secondly, the amelioration of the existing state of affairs. ®on^ 

On the first point, wo generally support the recommendation of tlie Bombay in 
Development Committee. We consider tliat no industrial concerns should bo 
started in the future, except in the north-east of the island of Bombay or in 
south-eastern Salsette, without the sanction of the Municipality, which should 
be withheld in cases where the location of the proposed industry is likely to 
produce congestion or is otherwise unsuitable ; and that an adequate scheme 
of drainage and water supply should be put in hand to prepare the areas set 
aside for development, not only for industries but for industrial housing. 

Any industry which may start in the northern area will probably hare to provide 
its own housing ; and the requisite powers, including the power to determine 
whether or not a certain class of industry may be admitted to certain sites, 
should be taken by the local authorities, to ensure the development 
of the settlement on proper lines and to prevent the formation of slums or 
insanitary busHs. 


250. Bombay is peculiarly unfortunate in having the main workshops of 

two large railways situated actually in the city, a state of affairs which exists in 
no other large town in India, and certainly should not be allowed to continue 
in Bombay any longer than can be helped, or bo repeated elsewhere. The rail- 
way companies should, therefore, be induced, as much in their own interests as 
in those of the general public of Bombay, to locate their new shops, the building 
of which cannot be l6ng delayed, at a reasonable distance from the city, even 
further afield than the industrial area projwsed above, if possible ; and should 
provide housing for their labour No railway, Government department, 

or public body should depend for the housing of its labour on notoriou.sly 
congested areas, whether in Bombay or elsewhere. Housing of a suitable type 
should be provided, and, where practicable, in the northern industrial area. 
Improved means of communication, including the electrification of suburban 
raifw'ays and the extension of the tramw'ay system, will in any case be required ; 
and these will help to induce an increasing proportion of the working population 
to seek accommodation in the new industrial suburb. 

251. With regard to industries already located in the city, the existing 
position must bo accepted as a basis, but the conditions can and should be con- 
siderably improved. A definite standard for industrial dw^ellings should be deter- 
mined, and a programme of building worked out and taken up at the expense 
of the local authorities, who should then manage the buildings. If the 
existing resources of these bodies, together with such assistance as the Local 
Government may be able to spare, are not suflBicient for this purpose, then 
further taxation should bo imposed in such a way as to fall mainly on the 
employers, whose co-operation may most suitably be obtained in this form. 
Due account should be taken in this event of cases where employers have 
already made adequate arragements for the housing of their labour. 

We recognise that the outlay involved will be very heavy ; but though we 
think it inadvisable to attempt any estimate, we do not consider that the edit 
will reach an impossible figure. I'hc delay, which has already been allowed to 
occur, h fM» greatly increased the estimate which would have sufficed a few years 
ago, and it seems fairly certain that further hesitation will make matters a great 
deal worse. For every reason, therefore, action should be taken at once. 
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General Meaenres- 

f'leiofjriiMif, 262. We have receired evidence in one or two provinces on the subject of 
factory hours. It was generally agrerd that mill hands loiter away much of 
the time during which they are nominally at work, one or two prominent 
factory owners stating that the operatives did not actually work for more 
than 8 hours out of the 12 at present permitted hy the factory law. Some 
witnesses said that, if i he hours were reduced, workmen would still waste so 
much time as seriously to reduce the present rate of production. Others seemed 
to favour a ten-hour day, but were afraid that it would lead, temporarily at 
any rate, to some reduction of output, which might handicap Indian mills as 
against foreign competitors. The present factory hours were laid down after 
prolonged consideration anti after an enquiiy by a Commission, appointed for 
the special purpose of examining the conditions under which factory labour 
wwked and of devising suitable legislation. We are, therefore, liardly in a 
position to make any definite recommendation regarding the hours of employ- 
ment, a question which require.'' far more detailed consideration than we have 
been able to give to it, but deserves, we think, further examination. In 
other countries it has been found that a redaction of the number of hours spent 
inside the factory has been possible, consistently with the employment of the 
machinery for a longer time hy means of the shift system, and that shorter 
factory hours have exorcised an important effect in the direction of improving 
the standard of living of factory liand.s, and have helped in diminishing the 
congestion of labourers’ dwellings, by giving time for employes to come in from 
areas situated at a little distance from their work. But further enquiry is 
necessary to ascertain how far such measures are possible in India ; and we 
recognise that, in any case, until the workers have learned how to use a longer 
period of leisure more advantageously, such a concession may not ])e an 
unmixed benefit. 

Improvement ol 263. We desire to draw special attention to a note (Appendix L) prepared 

public health, by the Sanitary Commissioner witli the Government of India on (he effect which 
the improvement of public health may have on industrial development. Helms, 
in our opinion, given good reasons for a belief that, Muth a proper organisation 
for the care of public health, the efficiency of our labour force, especially in the 
case of organised industries, could he definitely and substantially increased. His 
note, wo think, also give.s ground for belief that the conditions under which 
industrial labour lives in India can he made far more lioalthy and, therefore, 
more attractive. The fact that we received so little direct evidence on this 
important subject is a striking testimony to the general ignorance of the serious 
effect wliich various forms of preventible disease exert on the efficiency of 
Indian labour. The question of public health is, wo fully recognise, one on 
which much can be said from a far wider point of view than from the purely 
economic aspect in wliich we are now regarding it. But we think that the 
presentment of the case for action will be not the less forcible, if we confine 
ourselves to the severely practical problem of the loss from preventible disease 
to employers and employed. 

It is clear that the improvement of the health of industrial workers 
cannot be discussed separately from the question of public health generally, if 
o6ly for the reason that a large proportion of Indian industrial labout moves 
periodically from village to city and back again. The Sanitary Commissioner’s 
note indicates clearly the linos on which the requisite organisation for the 
care of public health must be formed. The existing evils are widespread 
and can only he dealt with by an equally* widespread organisatioji. Into the 



161 


details of^Buoh a ^scheme we oaunot enter in this report ; we have made certain 
specific suggestions to meet individual defects; but we feel it necessary to 
point out here that wo believe the effect of preventible disease on industrial 
labour to be very great, while the establishment of a satisfactory organisation 
to combat it is bound to have appreciable results, and may lead to benefits 
beyond anything which we can at present estimate. 

264 Measures for the welfare of operatives in India fall under the heads of Qenerfil weUue 
co-operation, the provision of open spaces and other facilities for recreation, wwk. 
medical attendance, and instruction by various methods and in various subjects. 

Steps in these directions are being taken by Government departments, by the 
more enlightened mill-owners, and by private associations like the Servants 
of India Society and the Social Service League. The necessity of providing 
open spaces for recreation is generally recognised ; medical facilities, when on 
the right lines, are freely resorted to by the labouidng classas, and wo would 
emphasise the urgency for a further extension of these; Co-operative work 
among labourers and especially among mill hands presents serious difficulties 
owing to the fluctuating nature of the population and to the lack of a common 
interest. But their indebtedness and the extent to which they arc exploited 
by the shop-keepers from whom they buy their daily supplies furnish a very 
strong case for a special effort. Employers may give most valuable aid in all 
these directions ; and, in particular, by starting benefit and provident funds 
and by the provision of compensation for injuries, etc., received by their em- 
ployes, a measure wliich, though already taken by a few public-spirited 
industrialists, should be much more generally followed, Tlie encouragement 
of sports and athletics will improve the health of oj)eratives and increase their 
interest in life. Einally, there arc many subjects on which the urban working 
classes require instruction. The rules of health, diet, and sanitation ; the care 
of children ; the evils of intemperance ; all these are matters which require 
to bo constantly pressed on the attention of operatives. The latter question is* 
in particular, one that affects the standard of comfort and the efficiency of 
labour very deeply, and wo feel it necessary to point out the temptations that the 
existing facilities for liquor drinking put in the way of the workmen, and 
the necessity of removing the liquor shops as far as possible from the 
neighbourhood of mills and factories, and of providing alternative attractions 
in the form of jilaces for the sale of temperance beverages. Libraries and read- 
ing rooms will afford means of instruction, as well as of amusement, and the 
same may be said of cinema displays. Street or indoor lecturing is also often a 
useful method of imparting knowledge or awakening interest. Employers 
might give occasional opportunities for moral and religious instruction, especially 
Where they have provided accommodation for workers in large settlements. It 
must be recognised, however, that official organisations, as at present consti- 
tuted, are ill suited for * work of this sort, and nothing really substantial or 
satisfactory can be accomplished without the disinterested labours of private 
individuals and associations, which, with one or two brilliant exceptions, have, 
so far, been sadly lacking. Government and local bodies as well as employers, 
however, can and^&hould assist such efforts, both financially and in other 
ways ; but the direct participation of official agency in social welfare work 
must wait until the civic sense has become more fully developed, and wo 
therefore think it out of the place to make definite suggestions. 


iil A 
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CHAPTER XVII. 

COTTAGE IKDUSTEIES. 

255. Ono of the most striking features of Indian industrial life is the Present podtion 
vitality of the old domestic industries, and in a previous chapter wo have briefly 
indicated the reasons for their survival in the face of factory competition, both 
Indian and foreign. The instances to the contrary, however, are instructive. 

The spinning of cotton by hand has entirely disappeared. In the towns, the 
work ot paddy pounding, wheat grinding and other laborious homo industries is 
being more and more performed by power-driven mills, and for social and 
economic reasons no one will regret the change. The relief of women from 
these household burdens is a step in advance, and leaves them leisure 
which they may in the future devote either to more cultured domestic occupa- 
tions or to more productive work. The part played by women in cottage 
industries in India includes only the less skilled operations, except in Assam and 
Burma ; in these provinces they carry on the whole business of weaving, and 
in Burma they also take an important share in other skilled manufactures. 

Apart from the beneficent changes brought about by the cotton mill, the 
rice mill and the flour mill, modern industrial enterprise has left India in 
substantial possession of its cottage industries. The imports from abroad and the 
products of Indian factories have been absorbed by the largely increased demands 
of the country. Nevertheless, it must be admitted that the condition of village 
artisans is far from satisfactory and that they arc, in earning capacity at any 
rate, in an inferior position to the employes in organised factories. It must 
be assumed that cottage industries have survived because they are so far 
adapted to their environment. The artisans produce commodities which are in 
demand and so far have not been displaced by factory-made goods, and they 
work under conditions which they prefer to factory life. It must not bo 
imagined, however, that the artisan of to-day is wholly uninfluenced by the 
industrial changes of the past century. His methods remain the same, but in 
some instances ho works with superior raw materials and in .others with better 
tools. The weaver has taken to mill yarn, the dyer to synthetic dyes, the brass 
and copper smith to sheet metal, the blacksmith to iron rolled in convenient 
sections, in each case with advantage to himself from the lessened cost of 
production, which has greatly extended his market. In some districts in lower 
Bengal, the weavers use the fly-shuttle slay extensively ; and they have 
recently adopted it in large numbers in the coast districts of the Madras 
Presidency, while it is also gradually coming into use elsewhere. The tailors 
invariably employ sewing machines, and town artisans readily take to improved 
tools of European or American manufacture. 

A general review of the evidence tendered to us, supplemented by numerous 
inspections in the towns and villages that we have visited, confirms us in the 
conclusion that cottage industries are a very important feature in the industrial 
life of India ; that they are by no means so primitive as they are usually 
depicted j and that there is no real ground for belief that they are generally in 
a decadent condition. We have been unable to obtain accurate statistics 
regarding the actual niimber of workers in the various cottage indui^ries, but 
in every town they still form a large percentage of the population, and they are 
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to to found in almost every village, so that their numbers are still vastly larger 
than those of the operatives employed in organised industries. 

266. Of those cottage industries, the most important is hand-loom weaving. 
It is believed that between two and throe million hand looms are at work in 
India, and their annual gross earnings must amount to something like fifty 
erores of rupees. Hand spinning has entirely died out ; accurate statistics are 
available for the production of yarn, the output of cloth in Indian mills and 
weaving sheds, and the imports of yarn into India ; and it is thus possible to 
ascertain how much yarn is absorbed in the hand-loom industry. Calculations 
have been made which show considerable fluctuations from year to year, but, on 
the whole, a tendency to an increased rather than to a diminished consumption. 
There is some reason to believe that weaving from coarse yarn is declining, 
while the medium and fine weavers are chiefly responsible for the increase. 

The subject has been dealt with in a separate note (Appendix I), based on 
the census figures and the returns of production and of sea-borne trade. In 
connection with this note, we desire to draw attention to the unsatisfactory 
moans provided by the ordinary census for the collection of useful ocoupationaf 
statistics, and to suggest the.adoption of special' enquiries for this object, which 
is at least as important as the ethnological discussions that have hitherto 
figured so largely in census reports. 

257. Next to hand-loom weaving, metal working is the most important 
cottage industry ; but there arc no means of ascertaining accurately the numbers 
employed. The goldsmiths are flourishing ; the brass and copper workers have 
undoubtedly felt the competition of imported enamelled iron ware, glass and 
crockery ; but the greater purchasing powers of tho people have enabled them 
to absorb these domestic novelties and to substitute brass and copper vessels for 
village pottery. 

268. Sericulture based on tho mulberry tree or shrub is an important cottage 
industry in certain districts of Bengal and in Mysore. It also flourishes under 
State control in Kashmir and Jammu. Other forms of sericulture, dependent 
on the eriy tasar and muga silkworms, arc widespread in Assam, Chota Nagpur 
and parts of the Central Provinces. Mr. H. Maxwell Lofroy has submitted to 
tho Government of India a very detailed report on the silk industry, which we 
discuss in Appendix G. Disease among the worms seems to be the silk 
grower’s principal difficulty. Tho indigenous methods of silk reeling are crude, 
and there is a case for the establishment of central factories to deal with cocoons. 
Indian silk weavers largely use imported silk, while tho Indian silk is exported 
from the country for the manufacture of velvets and silk hats. Tho local silk 
is full of knots and loose ends, and is of very unequal strength. Consequently, 
it gives the weaver much trouble to prepare it for the loom, aud he prefers the 
more even re-reeled silk imported from China. 

259. Tho indigenous dye industry has felt probably more than any other 
the effects of modern technical progress. Whcri colouring matter was derived 
chiefly from vegetable sources, tho processes were lengthy and laborious and tho 
results uncertain ; tho use of imported synthetic dyes greatly shortened and 
simplified the operation and gave more certain results, thus enormously reducing 
the cost. Many dyers bad, perforce, to seek other means of livelihood, and 
the attempts made since the war to replace the synthetic dyes have established 
the fact that vegetable dye stuffs are, and always must be, incapable of meeting 
the domahds of the industry on its present scale, both as to quality and 
quantity. Purthcr, the change in taste brought aboht by the brighter synthetic 
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dyes renders it difficult to find a market for the thinner and duller, though 
perhaps more pleasing, colours of yegetable origin. 

260. The cottage industries of India are many ; some of them are peculiar Suggested 
to the country ; but the great majority are to be found in some form or other 

all over the world. It is needless to emphasise the artisans’ conservatism, lack pngent position 
of ambition and present inability to appreciate a higher standard of living. 

They are very ignorant, and obviously the first step towards their improvement 
is to educate them. In most cottage industries the children can be employed at 
an early age, and it often falls to the woman to take a full share of the work. 

The care of children is, therefore, apt to be neglected, and they are put to work 
much too soon with the view of adding to the family earnings. Every gradation 
of skill and craftsmanship is found in these cottage industries, and, where a 
higher standard of comfort exists, the necessity for some education is recognised. 

Various efforts have been made to improve the co:Qdition of the artisans, but 
they have been feebly conceived and ill carried out. The Mission industrial 
schools deal almost entirely with Christians, and those started by District Boards, 
Municipalities or private agencies hardly show'- that the very difficult problem 
has been seriously considered. Puinls are attracted by scholarships ; the 
training is generally no better than could be obtained in the bazaar, and the 
bulk of the pupils belong to miscellaneous castes and certainly are not children, 
of artisans. 

Our enquiries force us to the conclusion that the crying need of industrial 
India at the present time is the provision of much greater facilities for the 
education of the artisan population, iipart from such general mea.sures as 
Government may find it possible to introduce in the near future, wo have 
recommended the establishment of an efficient system of industrial education 
in special industrial schools under the control of Departments offilndustries. 

In modern industrial countries, such as Great Britain, the old system of 
apprenticeship to master workmen has almost died out ; but its decay occurred 
long after the practical extinction of cottage industries, and it was replaced by a 
widely extended system of evening classes in polytechnic and municipal 
technical schools. The conditions here arc altogether different. The industrial 
school in India has achieved little in the past, yet if seems capable of being 
rendered an efficient means of educating the workers in cottage industries in 
the future. But no nmtter what steps are taken to improve the instruction 
given in the schools, the results will be negligible, unless the pupils can he 
induced to go through the whole course, so that their training is complete when 
they leave. The cheapness of living in India is a powerful weapon in inter- 
national competition ; but it is of little avail if the labour is inefficient and 
unorganised. There is no likelihood of cottage industries becoming extinct ; but 
improvement in the condition of the workers is not probable, unless better tools 
and plant are employed and an intelligent subdivision of industrial processes 
introduced. There is a tendency, which will probably bo accentuated, to 
organise small factories, and this should bo encouraged. Such 'a result is, 
however, more likely to arise from individual capitalist effort than from any- 
thing like co-operation among the artisans. 

261. The fact that the individual artisan can make a living under the Training ol 
cottage system has attracted the attention of the educated claases in recent years, master 
They have observed that there was room for great improvements in methods ^®^kmen. 
and scope for the employment of capital. Accordingly, numerous attempts 

have been made to start small factories, into which it was intended that the 
(^rtisans should be drawn. In only a few cases has success been achieved, and 
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then, as a rule, by men who had acquired a practical working knowledge of the 
trade in question ; but this fact is sufficient encouragement to warrant further 
efforts in ibis direction. In each industrial school provision should, therefore, be 
made for the instruction of a small number of pupils of a higher class with better 
educational attainments and with prospects of being able to command sufficient 
capital to start eventually in the trade themselves. In the case of weaving, 
something in this direotqjjjU is being done at the Government Weaving Institute 
at Seramporc, where a considerable number of fairly^ well educated young men 
are undergoing a course of instruction, which is intended to fit them ultimately 
to become master weavers. The scheme, however, fails to produce satisfactory 
results, owing to the absence of opportunities to acquire practical experience 
in tbe*control of workmen and in the management of a commercial business. 
There are no hand-loom factories or village associations, in which such training 
might be obtained, and it is necessary to arrange for a few small under- 
takings on these lines, if possible under private control, with assistance from 
Government in whatever form proves most suitable, to serve as demonstra- 
tions of work under commercial methods. Failing private enterprise, a purely 
commercial section should be attached to the larger weaving schools, with the 
avowed object of supplying the training, other than purely technical, which 
a master weaver must possess before he can hope to start in business for 
himself. 

We have dealt specially with weaving because of its intrinsic importance. 
As we have pointed out in Chaj)ter X, however, there are essential differences 
between weaving and crafts such as, for instance, metal working and 
carpentry, For these, instruction is needed rather than commercial organi- 
sations or the {raining of master craftsmen. 

262. We t&ink that attention should also be concentrated on helping the 
individual workman to escape from the clutches of the money-lender and to 
obtain credit on easy terms. We make certain suggestions to this end in the 
following ebapter, but, in cases which cannot be reached by the organisation 
for co-operative credit, Directors of Industries may well be empowered to grant 
small loans and to supply tools and plant on the hire-purchase system. The 
difficulties exj^erieiiced in dealing with ibis class of worker are well known, and 
the power to grant sucli loans must be exercised cautiously ; but, while the 
terms on which they are to be recovered should be easy, the margin 
between the cost of providing the money and the rate at which it is lent 
should be sufficient to render the business profitable, as the ultimate aim 
should be to liand over such transactions to co-operative societies or other 
agencies. 

263, In former times the art crafts of India reached a high degree of per- 
fection under the patronage of the rulers of the country. As cottage industries, 
these arts and crafts are still carried on, and the skill and tradition of each are 
handed do\yn from generation to generation. But the disappearance of the 
personal relations between worker and patron has had a disastrous effect. It has 
depiived-the former of his main incentive to excel, and has placed him entirely 
in the hands of the dealer, who does not require articles which appeal to 
cultured taste, but merely such as will find a ready sale. There are schools of 
art in Calcutta, Bombay, Madras, Lucknow and Lahore, but the effect of 
these on the workers is limited. The Victoria Jubilee Technical Institute in 
Madras, with funds contributed partly by the public and partly by Government, 
lias a show room devoted to the display of the arts and crafts of the Presidenegr. 
Most of the articles are purchawid from the people who made them, arid they 
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aae ftll for mle. Ooly approved exhibits are accepted, and, as quality rathei 
tiian cheapness is the aim, the Institute is gradually inducing the craftsmen to 
return to the higher standard of work formerly in vogue, but no longer possible 
if their only means of disposing of their productions is to sell them to the ar< 
curio dealer, who purchases them by the dozen at the lowest rate he can gd 
the workers to accept. We saw a similar institute at Bangalore, and the 
Director of Industries in the United Provinces has opened a sale room in 
Oawnpore on somewhat the same lines, though this latter institution is not 
confined to the sale of artistic productions. These depdts offer promising 
prospects, but their weak point at present is their lack of a sufficiently aggi’essive 
policy. There is no one to instruct the craftsman, to criticise his work and to 
supply him with new ideas, -and designs. The men remain isolated in their 
tillages ; and, though there is a permanent display of their productions, there is 
no attempt, except in Kangoon, where there is, however, no school of art, and 
in Lahore, to hold periodical exhibitions, where craftsmen may bo brought 
together to compare their work with that of others. Most important of all, 
the business side is neglected, and the depftts depend almost entirely upon casual 
visitors for the disposal of their exhibits. No use is made of the ordinary 
business methods by which sales are effected. There is practically no 
advertising, and no attempt is made to place the art productions of the country on 
foreign markets. A bolder policy and more vigorous management should be 
adopted, and the show rooms and dep6ts should be more closely associated with 
the provincial art officers, whose influence over the craftsmen will be greatly 
strengthened, when the latter find that there is a ready sale for work produced 
under expert artistic supervision. We have given reasons in our remarks on 
the cottage industries of Burma (Chapter II), which seem to show that the 
field for action is specially promising in that province. 

264. An essential feature, in fact, of any attempt to develope cottage The proiUion fit 
industries in India must bo the opening up of now markets for the goods 
produced. Many of these industries have survived because of their ability to _ 

satisfy the strongly marked local demands for special designs. But where 
productions go far afield, it is through the agency of middlemen and merchants, 
who, however, have so far shown little enterprise or originality in the necessary 
directions which we have indicated above. We need only mention the toy 
industry of Germany, the straw-plaiting work of Luton, and the many cottage 
industries of Japan, as examples of what can be done when enterprise and 
organisation take in hand the marketing of goods. This really pressing problem 
confronts any one who would try to put the cottage industries of India on a 
better footing. Where a greater demand for their products has been created, 
the artisans havb almost invariably sought on their own initiative to improve 
their means of production, but it requires capital to establish new markets, and 
in a subsequent chapter we make specific suggestions for dealing with this 
problem. 

Not a little of the industrial success of modern Japan is due to the attention 
that has been paid, not only to the education and technical training of cottage 
workers, but to the building up of business organisations, which take over the 
quroduots of their industry and dispose of them all over the world. The little 
that has been done in India in this direction is full of promise ; hut it is almost 
entirely for internal trade. From the great centres of indigenous weaving and 
metal work, goods are sent far and wide, but usually only throughout India. 

The staple products of Benares, Aligarh, Moradabad and Madura, to mention 
but a few of the larger towns where these industries flourish, are found in most 
parts of the country, hut little or no attempt is made to cater for foreign 
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markets. The aatnre of their demand, actual or potential, is unknown, and 
there is no one to direct attention to their possibilities. It id true that in the 
south of India there is a considerable export trade in what are known as Madras 
handkerchiefs and Singapore lungia, both products of hand-loom weaving 
and both specialities which find no sale in India. But Indian merchants have 
undoubtedly neglected the potentialities of cottage industries, and have done 
nothing to encourage the workers to produce goods of a class which would find 
a ready market outside the country. The Swadeshi Stores in Bombay are a 
good example of an active and successful agency for the internal distribution of 
the manufactures of cottage and other Indian industries, and they have been 
evidently of great assistance to a ntober of cottage industries, by making 
known to dwellers in large cities like Bombay and Poona what other parts of 
the country are producing. If the Departments of Industries work in co- 
operation with a business institution of this sort, they will find it a ready 
means of introducing the products of both existing and improved cottage 
industries to extensive markets, while it will in turn derive benefit from the 
information which the Departments can place at its disposal. 
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CHAPTER XVni. 

CO-OPEBATION FOB SMALL AND OOTTAOE INDUSTBIE8. 

265. Certain difficulties besetting cottage industries resemble problems Prasentporitloii 
which, in the case of agriculture, are being solved gradually by co-operation. 

Co-operative bodies for the distribution of seed have had a striking success on ^ oothns 

very extended scale. In some cases, societies for the sale of agricultural indiuiMes. 
products, such as the /jfwr-selling societies in the Deccan, have also done well. 

One or two have been started to work cane-orushing and ^wr-making plant in 
Mysore, and in several provinces others have taken up the sale of agricultural 
implements. In the field of industrial co-operation, credit societies seem to 
have attained the largest degree of success, especially among small urban artisans 
who live and work in communities, and in particular among weavers. The 
funds advanced are mainly used for the purchase of raw materials and imple- 
ments, or to finance the sale of finished products. In addition to these, there 
are also a few societies which deal solely with production or distribution or a 
combination of these. The scale on which co-operative credit societies are at 
present working is very small, when compared with the vast field for their 
services offered by the millions of small agriculturists and village artisans in 
India ; but they have boon at work sufficiently long to enable certain conclu- 
sions to be drawn regarding their possibilities. 

The following principles seem to be of general application in the case of 
all co-operativo bodies, agricultural or industrial, that deal with purchase* 
production or distribution. 

266. In the first place, before any such movement can be organised, the 
ground must usually be prepared by the educative influence of co-operative 
credit, the simplest and most readily accepted iorm of co-operation in this 
country. In the next place, the central banks, the secondary co-operative 
bodies which are the main financing agents, look with considerable and quite 
justifiable doubt, on societies of a new type, until their soundness has been 
thoroughly established by success, and, not least so, on industrial societies the 
members of which cannot offer landed security. Again, in many cases, 
esj ecially in those which require some degree of technical skill or knowledge on 
the part of the agents employed, or need a more widespread orgailisation than a 
single credit society can offer, it is better to work through co-operative bodies 
founded ad hoc, or unions, as they are often called, than to entangle ordinary 
primary societies in responsibility for work which is not understood sufficiently 
by many of their members and makes too large a demand on the capacity of the 
societies. It would, for Instance, be undesirable to saddle a small credit society, 
of which perhaps only half of the members grow cane, with the task of financing 
and looking after a cane-crushing and ^»r-making plant. Mutual acquaintance 
and trust are necessary assets in the case of a primary credit society ; but a 
primary weavers’ society small enough to fulfil these conditions would not, in 
most cases, be strong enough to finance the sale of its output. 

"Where the products of an industry have a ready sale at a more or less fixed 
price, co-operative societies for credit or» purchase are not difficult to work, 
but the i^vantages of oo-operative sale in such cases are as a rule not 
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rerj great. But where the market depends on casual purchase, or is a 
fluctuating or seasonal one, most of the workers are so largely in the hands of 
the money-lenders, who take these risks and charge very high rates for doing 
so, that it is not easy to help them, unless an organisation can be set on foot 
large enough from the very beginning to finance stocks and arrange sales* 
Success is more likely to be achieved with readily marketable articles, and 
the more difficult cases may be taken up, when experience has been gained with 
the easier ones. 

Urban artisans who work individually, such as smiths, carpenters and, in 
many cases, metal and leat her workers, do not readily combine in co-operative 
organisations with unlimited liability ; and without this, their assets are not 
sufficient to command much credit. A Registrar of experience expressed the 
opinion that the most hopeful method of helping men of this sort might prove 
to be through urban banks of the Schultze-Delitsch type, which, though their 
aims are co-operative, do not work on the principle of unlimited liability, and 
lend to individuals on the security of two other names. 

267. The main difficulty in the organisation of industrial societies for any 
purpose which involves dealings on a large scale — the sale of piece-goods for 
instance — lies in the absence of persons of intelligence and standing acquainted 
with the business, whose interests are yet not necessarily opposed to the success 
of the scheme. The cloth merchant is directly interested in maintaining the 
weaver in his present state of bondage, while few educated persons have 
sufficient knowledge of the business and sufficient public spirit to be able to 
organise it wdth success. There are, in the case of agricultural societies 
whether for credit or distribution, a fair number of public-spirited landholders, 
with interests diverging but little from those of their tenants, who have 
sufficient acquaintance with agriculture to manage the distribution of seed or 
manure. The need for unofficial and . properly qualified worker? in this field is 
very great, and it has been .suggested in the preceding chapter that until the 
deficiency can be met, the most promising policy, at any rate among domestic 
workers in towns, is either to introduce the small entrepreneur who would 
organise production by putting out work for partial manufacture in the 
workman’s home and completing it in a small factory ; or simply to bring 
together isolated workers into such a factory and pay them better wages 
than they can earn themselves under present conditions. Such schemes, if 
successful, would no doubt add greatly to the efficiency of production, though 
they would lower to some extent the status of the workers, and exp(»e them 
to the risk of exploitation. 

268. In view of the Importance of improving the position of the cotti^e 
worker where he is handicapped, as at present, by the want of a free sale for 
his goods, it is justifiable to incur some risk in experimental efforts. A case or 
two might be selected, which careful previous investigation had shown to be 
free from special difficulties, and attempts made to build up an organisation for 
the sale of the manufactured products. Such attempts ,}iave already yielded 
promising results in the case of the Bengal Home Industries Association, which 
is a private effort, and in the Government dep6t at Oawnpore. But smaller and 
perhaps specialised agencies are also required for the local collection of articles, 
which can then be supplied regularly to central institutions or large shops. 
Such local institutions might be started with Government assistance and 
control in the first instance, and afterwards converted into co-operative 
unions. In view of the success which has, in some cases, attended the sale by 
Government agency of goods prepared by weavens employed as a famine«relief 
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toeasnre, such a venture ought not in any case to involve serious loss. A 
■scheme of this kind would appear particularly likely to succeed in Burma. 

In agricultural or industrial societies, the object of which is the purchase 
and employment for the common advantage of comparatively costly machinery 
or plant, it seems necessary, uhtil the confidence of central banks is gained, to 
give direct assistance in the form of takavi loans on the joint and several 
liability of the members, who should ordinarily be able to offer landed security. 

"This proposal, which is merely an extension of the principle of land improve- 
ment loans, has been explained in greater detail in Chapter XX. 

A 

269. One of the duties of the Director of Industries should be to initiate ItmotioDS d 
industrial societies, especially in cases where fresh ground is being broken, and 
to afford assistance to them in technical, and comme^ial matters after they 
have been started. Opinions differ as to how far the supervision of purchase 
and sale should be considered within his scope. The Director of Industries can 
obviously have no part in the administration of the statutory provisions 
applicable to co-operative societies. But he should bo responsible for advising 
the societies on matters involving technical detail, on the provision of new 
markets for products, and on the commercial aspect of proposed schemes. 

Whether and how he should deal with agricultural societies organised for the 
employment of machinery, such as cane-crushing power plant, must depend on 
the decision reached regarding the control of agricultural engineering work. 

The intimate connection between co-operation and the improvement of 
agriculture and cottage industries cannot be too strongly emphasised ; and the 
officers who control those three branches of administration must recognise this 
-connection, and develope it by keeping very closely in touch with each other, if 
they are -to achieve genuine success in the discharge of their duties. 
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CHAPTER XIX. 

INDV8TBIES AND TBANSPOBT. 

<270. We received from witnesses a number of complaints to the effect thatBUeet 
Indian railway policy does not tend to foster the industries of the country. On ***^JJJ^*“ 
the other hand, those who have been favourably treated or are satisfied with 
the existing position are naturally silent, and the case has, therefore, been only 
partially represented to us. ^ 

The question of railway rates, is a very difficult one, requiring a wide range 
of detailed and technical knowledge for its proper understanding and still more 
for its efficient treatment. But there are certain general principles which stand 
out clearly and seem to bear directly on the specific subjects with which we 
are dealing. Our recommendations will be of more practical use if we 
avoid detail and frame them'^on broad and simple lines. 

271. Before the war, the major portion of Indian railway traffic flowed in &«n«al oontse 
two streams — raw products moving towards the ports for export, and imported 
manufactui-ed articles moving up country from the ports. Of these the JoUcy. 
first was by far the greater. The policy of the railways has been based 
on this position and has followed and tended to stimulate these move- 
ments of trade. Large volumes of traffic can, it is true, be more economically 
handled than a number of casual driblets ; but there has also been rivahy 
between Bombay, Calcutta and Karachi to supply with imported goods the 
debatable land wlfero their respective railway systems touch, and to attract 
produce from it for export. The competition between cheap river transport by 
the Ganges and the East Indian Railway which runs alongside that river has 
caused the latter to lower its rates in some oases, leading to a corresponding 
reduction of rates by the Great Indian Peninsula Railway. The influence of the 
large shipping companies has also not been without its effect on the railways 
serving the ports ; a lino of steamers naturally wants goods conveyed to it as 
cheaply as possible, and can offer a railway serving its port of call important 
help 'm attracting traffic to that port. Coastwise traffic has also in many cases 
had a considerable influence on railway rates. In consequence many inequalities 
have arisen between goods for export or imported articles on the one hand 
and goods for internal dse or locally manufactured articles on the other, in areas 
where railways compete with one another or with water transport; and 
speaking generally, favourable rates for raw produce moving to the ports have 
resulted. We are naturally not in a position to prove that in any individual 
case these rates are unnecessarily low. But the history of rate fixation reveals 
a desire to divert traffic from one Indian port to another, rather than a careful 
examination of the effect which the rate imposed would have on the total 
cost of conveying the goods to their port of foreign destination, and therefore 
on their ability to compete with products from rival sources. Presumably 
relevant local circumstances are duly taken into account when rates are fixed ; 
the point which we desire to make is that there has been a tendency to think 
of attracting traffic to a 'particular railway rather than to consider whether a 
real necessity exists .for reduction in the general interests of the country. 

Indeed it is possible that a moderate increase would not materially affect the 
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quantities coming forward. .Aa an example of undue redjlpti rates on 
exports, we would quote the case of hides. Their product mnot be- 

affected by railway rates, though their disposal may be ; and tho giant of port 
rates nearly 60 per cent, less than the internal rates has certainly discouraged 
Indian tanning, and aided certain foreign industrialists to obtain a hold on a 
class of raw material of which India possesses a partial monopoly. 

I'he fixation of railway rates on imports has followed much the same linea 
as those which we have discussed in the case of exports. 

It would be easy to support the statements made above by numerous 
instances ; but the facts are generally admitted. The fixation of a single rate 
is governed by so many considerations that the citation of individual cases 
would of ten be unfair, if each were not fully analysed. 

272. The efforts of the country in future will be directed to bringing 
raw materials to the most finished state possible before export; indeed, 
appreciable advances in this direction were already being made before the war, 
and the policy underlying the whole of our recommendations depends on the 
acceptance of this desideratum. The governing principle which, we think, should 
be followed in railway rating, so far as it affects industries, is that internal 
traffic should be rated ns nearly as possible on an equality with traffic of the 
same class and over similar distances to and from the ports. This principle 
must of course admit of numerous exceptions, in consideration of the competi- 
tion of water transport, the cost of working particular sections of line, the 
convenience of handling, 4;he advantage of return with full loads, and many 
other factors But we Mould press for its acceptance as far as possible in 
the case of raw materials convoyed to, or manufactured materials conveyed 
from, an Indian manufacturing centre. 

We are Mell aware that numerous concessions have already been made for 
the benefit of Indian industries ; wo have seen a long list off such in the case 
of the East Indian IlailM^ay in particular. But our principle premises more 
than individual concessions ; it involves the necessity of considering from the 
widest possible point of view, bow far the existing low rates on produce for 
export are really required : equality may be better attained by raising a rate 
which is needlessly low, than by reducing one which is not intrinsically ton 
high. It would, M^e recognise, be most unwise to set on foot a policy of indi- 
vidual concessions to industries, without laying down any general principle to 
guide and limit them ; one concession of this kind involves an incalcnlable 
sequence of others, and the eventual loss of income is likely to be very serious. 
We do not, of course, entirely bar the idea of individual concessions, and we 
shall indicate later the lines on which M^e think these may be safely given. But 
if existing inequalities are redressed on the basis that we have suggested, the 
necessity for such concessions will be legs. We may draw attention here to the 
substantial rise in the price of raw products and in running expenses, which 
is likely to continue in many cases for long after the war. This is an added, 
argument in favour of the reconsideration of the existing low rates for moving 
freight to the ports. W e are aware that in 1916 these rates were raised under 
the general orders of the Government of India, apparently with the idea of 
maintaining, so far as possible, the distribution of traffic reached by past 
competition, while restoring In some extent the rates which that competition 
had reduced. The position should, however, be examined again from a wider 
standpoint than that of war time, and in estimating the effects of rating the 
criterion should be what the traffic can stand over its whole journey to the port 
of foreign destination. 
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273* We hare pointed out above that one of the immediate causes for the Other effects ol 
low port rates was the competition between rival railway systems, which led them 
to look on some questions from an unduly individualistic point of view\ qjj 
A nother instance of this attitude lies in the * block rates,’ or higher mileage 
charges for short lengths imposed on traffic moving from a station near a 
junction with another system towards the junction, in order to travel a much 
longer distance over that other system. Similarly, when ‘ scale ’ or * tapering * 
rates are charged, which involve a reduction of mileage rate increasing with 
the length of the lead, each railway treats the length on its own system as the 
sole basis for its charges, irrespective of the total lead, and a consignment which 
divides a journey of 300 miles equally between throe railways only obtains the 
mileage rate applicable to a lead of 100 miloKS. * Terminal ’ charges are also 
sometimes used for a similar object, vis., to extract as much as possible from 
traffic which will presumably travel a greater distance over a foreign line than 
over the line of its origin. There may be justification for these expedients 
in many cases, but it would appear that they often affect traffic undesirably. 

They have accentuated inequalities, and have, on the whole, tended to 
operate to the disadvantage of internal traffic and, therefore, of Indian industries. 

We think that railways should accept the principle which is followed in some 
other parts of the Avorld, that a consignment travelling over more than one linn 
should be charged a single sum based on the total distance, any special claims 
for extra cost incurred by a particular line in handling short-length traffic being 
met by the grant of suitable allowances or of a suitably larger share to the less 
favoured line, when dividing the total payment between the railways concerned. 

274. An incidental effect of the policy that has stimulated traffic to and The congestion 
from the ports has been the congestion of industries in port towns. The same o* industrial 
advantage of favourable rates, granted to a less degree at other important 
traffic centres, has had similar, though less marked, results in their case also. 

We have found it necessary in Chapter XVI to comment at length on the 
serious labour difficulties created by the concentration of industries in certain 
centres, and we think that the railway rate policy which we have recom- 
mended would help to diffuse and decentralise industries, and thereby increase 
the availability, the comfort and the efficiency of labour. 

276. Wo have suggested an examination of the desirability of raising the Effect ol 
existing low rates on raw materials for export j we think it equally necessary Proposed policy 
to do the same in the case of manufactured articles or materials imported. We 
may quote, without entering into details, the instance of sugar, the increased 
import of which coincided with the reduction of rates brought about by 
railway competition. Relevant points for consideration in such cases are how 
far the reduction benefits the ultimate consumer, or is appropriated by the 
manufacturer or middleman ; and whether any of these persons really needs 
the concession. We would, however, point to the necessity of one exception 
to this principle in the case of imports. Machinery and stores destined 
for industrial use in India should bo transported at the lowest rate possible ; 
this will repay the railways many times over in subsequently increased business 
in other ways. 

276. There are other difficulties affecting industrialists, of which we received lliHcellaiieoitt 
complaints. The shortage of wagons, the inconvenient routing of traffic, 
unnecessary breaks of gauge, losses from careless handling or from dishonesty, ° * ** 

the question of risk notes and the like were frequently mentioned to us by 
witnesses, and are commonly discussed in the press by business men and by bodies 

OQ 



174 


interested. Into the merits of these questions we are neither prepared nor 
desirous to enter ; but we are sure that the more effective representation 
with the Government of India of the industrial and commercial interests of the 
country by a department charged with the task of developing an active policy 
of stimulation and improvement, cannot fail to do good to the country, and, 
therefore, in the long run to the railways also. 
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277. We recommend for the serious consideration of Government the 
suggestion that this representation might be increased by appointing a com- 
mercial member of the Railway Board. But it is well to add that the power 
of control possessed by tlie Railway Department over the railways is limited 
by contracts in the case of company lines ; and so long as these subsist, the 
only action which the department can take is by way of argument or 
influence. 


We have already stated that there will be more than one class of considera- 
tions to be taken into account in dealing with the future railway rate policy. 
In dealing with questions of overseas trade and the effect of a change of rates on 
the abilit y of Indian products to compete at the place of eonsumption with those 
from other sources, the Railway Department will doubtless be assisted by the 
department of Government in charge of commercial interests, which will have 
the advantage in future of a more efficient system of commercial intelligence, 
linked with that which is now being elaborated for the British Empire 
as a whole. In the settlement of railway questions affecting the requirements 
and production of Indian industries, the proposed Department of Industries 
should have a voice ; and the provincial departments which we have 
suggested, with their industrial boards, would often take the initiative in 
such questions. No such organisation for the representation of local industrial 
interests and the effective presentment of their wishes before the Government 
of India has existed hitherto, and it is owing to its absence that the claims 
of industry have not, as a rule, bee* put forward effectively and authori- 
tatively. The interests of Indian industries and comraoroe should, we 
think, be represented at the Railway Conference and at the meetings of the 
Goods Classification Committee by appropriate officers of the imperial and 
provincial Departments of Industries, and in particular by the Director of 
Commercial and Industrial Intelligence, as well as by representatives of British 
and Indian Commercial bodies. We think it beyond our province to discuss 
how far, if at all, the relations which exist between the railways and the 
Railway Department of the Government of India would require modification to 
render effective the policy which we recommend. 
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278. We have, we trust, made it clear that we advocate no one-sided policy 
of administering the railways as a means of subsidising industries, irrespective 
of financial considerations. We think, however, that favourable consideration 
should be given to new industries, in cases where the investigations of the 
Department of Industries show this to be necessary, by the grant of low rates 
for a term of years. But we would again repeat, that the abolition of inequali- 
ties which we recommend would undermine many of the present complaints. 


Water Transport* 

279. We have examined a number of witnesses regarding the question of 
river transport, which is especially important in Bengal, Burma and Assam. We 
were unable to arrive at definite conclusions. We fully accept the desirability 
pf the improvement of man^ of tlie existing waterways ; but the matter 



Ideally turns on tke cost of the improvement in relation to the results to bo 
obtained in the case of each scheme, and on the merits of these we are unable 
to express an opinion. We feel justified, however, in urging that the Govern- 
ment of India should take up the question of improving the existing waterways, 
as we cannot help thinking that, in the absence of a representative specially 
charged with their interests, the vested interests of railways have prevented 
waterways in India from receiving the attention that has been given to 
them in other large countries with such satisfactory results. The proposal to 
form a Waterways Trust was prominently brought to our notice at Calcutta, 
and although we cannot give an opinion on its merits, the prospective advantages 
seem to be such as to merit the early consideration of Government. If our 
suggestion be accepted, thatihe control of communications should be separated 
from that of industries, the simplified Department of Commerce should be in 
a position to give greater attention, not only to the utilisation of existing 
waterways, but to their improvement with the view of increasing the number 
of channels of internal trade. 

We consider it essential that railway and waterway administrations should 
work together harmoniously for the development of those parts of the country 
which are served by both, and we commend this question, together with that 
of coastwise freights, to the attention of the future Department of Commerce. 
The effect of shipping freights, coastwise and oversea, on transport, although we 
are well aware of its importance to the trade of the country, is a matter in 
regard to which we do not feel called upon to make any specific rooom- 
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CHAPTER XX. 


INDUSTRIAL FINANCE. 

280. A detailed examination of modern industrial enterprise in India Attitude ol 
discloses the fact that, while during the last half century there has been con- 
siderable progress in respect of the investment of capital, it has been upon mdustiial 
comparatively restricted lines and there has been little enterprise in new undertakings, 
directions. In consequence, the major industries of India are few in number 

and have been till recently chiefly confined to the textile and leather industries 
and to mining. 

During the last few years, however, there has been a very marked 
broadening of the field of industrial activity, as exemplified by the establish- 
ment of the iron and steel works at Kulti and Sakchi, various Portland 
cement works, the hydro-electric installations in Mysore, Kashmir, and on the 
Western Ghats, and the extension of the use of electrical energy to a 
number of large towns. A number of further schemes are to come, and 
we may expect to see, in the immediate future, far greater utilisation of the 
water*power possibilities of the Western Ghats; large additions to the existing 
steel works ; the creation of a group of subsidiary concerns to convert 
the output of the steel works into manufactured products ; the smelting of 
zinc and copper and the production of sulphuric acid on a large scale; 
the treatment of coke by-products and the production of “ heavy ” chemicals 
on a modern basis ; the manufacture of textile machinery and mill acces- 
sories ; the building of steam and oil eilgines. Some of these projects are 
under construction ; others have been fully worked out and financed, and 
are ready to be taken up at the close of the war ; others again are being 
investigated by powerful interests. There has been much development in 
mechanical engineering, due chiefly to the increased needs of the extend- 
ing railway system and to the general growth of public and private enterprise. 

This movement has been, however, arrested by the war, which for a time ren- 
dered capitalists afraid of new ventures, and has latterly made it impossible to 
obtain plant, machinery and staff, 

281, We may now consider the extent to which capital to finance new enter- Capital in the 
prises is available in India. On this subject we have received a large amount mofussil. 

of evidence, an analysis of which yields the following facts. There is a 
considerable accumulation of capital in India, and to this now savings arc being 
added every 3 aar. Some part of these savings is invested directly in the extension 
of industry. But we must again draw attention to the vast differences in the 
economic conditions which prevail in different parts of India. Banking facilities 
do not exist at all for the great majority of agriculturists, and the co-operative 
credit movement is only in its infancy. Even where branches of banks 
exist in mofussil towns, they do not unfortunately attract the custom of the 
small trader or of the agriculturist ; nor do either of these, under existing 
conditions, possess the confidence of the banks. The often illiterate agriculturist 
views with considerable doubt the deposit side of a bank’s business, while the 
security that he can offer, though good of its kind, is, owing to his unbusiness- 
like methods, far less tempting to a bank than the business offered by the 
larger tenant farmers in other countries. 
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l!'he agriculturist, the rural artisan and the small trader are financed by 
the mahajan, who does not confine his dealings to money, but is often also a pur- 
chaser of local products and a dealer in imported articles. He either operates 
with his own capital, or is helped by a bigger man of his own class ; and 
the latter often has dealings with banks on a considerable scale. The 
mahajm charges high interest ; landed security is good, but is not easily or 
rapidly realisable ; debtors are uneducated and have no idea of business methods 
or of punctuality in meeting their obligations ; their incftme is often pre- 
carious, depending as it does on the nature of the season ; and, partly in self- 
protection, the mahajan charges a rate of interest which local custom readily 
tolerates. The larger mahajans who finance landowners or regular traders, 
often lend money on cheaper terms. But oven they do not consider that 
organised industries, except a few well-known and w'ell-established ones with 
the value of wliich they are fully acquainted, furnish acceptable security, and 
when they lend to others, they exact heavy interest. It is only the smaller 
industrialists who crave the assistance of the mahajans. The larger concerns go 
to the banks. 

282. Thus, except for the brandies of presidency and joint stock banks and 
a few local banks, such capital as exists in the mofussil is unorganised, and the 
transfer of money is a personal transaction between the payer and the recip- 
ient. There are very many small towns, each of which carries on considerable 
business under those conditions and without the aid of banks. The volume 
of business would often be considered sufficient to warrant the establishment 
of a branch bank in the case of similar towns in Europe or America, where 
such banks sometimes open only one or two days a week. But there is in India 
at present a lack of trained bank employes, owing to the absence in the past of 
facilities for commerpial education and of any regular system of training 
Indians in banking work, while the country folk do not yet realise the advan- 
tages to themselves of organised banking. Eor these reasons, the extension 
of banking in the mofussil has been slow. Where, as in the case of the 
Punjab, too rapid progress was made, it was attended with grave risks 
and followed by disaster. There was mismanagement at the headquarters of 
some of the banks, and many of the branches did little but receive deposits. 

Those who invest their savings find few fields which are at once safe 
and attractive. Investments in land by purchase or mortgage still appeal most 
strongly to the Government official or professional man ; and the farmer with 
spare funds cares for little else, except , in a few parts of tlie country where 
some form of industry, usually of a simple type, has become recognised as a 
safe investment. The Post Office Savings Bank attracts deposits from the intelli- 
gent middle classes in towns, including Government servants ; and to some 
extent Government paper also has found holders among the same classes, as well 
as amongst the bigger landholders. 

283. The employment of wealth by those agriculturists who possess it 
follows traditional lines. In those parts of India where excessive subdivision 
of land is not the rule, well-to-do agriculturists are found owning a fair 
quantity of jewellery which is worn by their womenfolk, and they keep in 
addition a certain amount of rupees or sovereigns, a part of which is used for 
the current expenses of their household and of their cultivation. The rest they 
lioard against anticipated future necessities or lend to their neighbours. After 
the harvest, the money which they have lent or expended on their cultivation 
(»me8 back to them. This seasonal employment of money leads to two results ; 
the locking up of money unproductively during the slack season, and a high 
rate of interest daring the busy period, because money can be used only 
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foT a few months, and during these months it must earn a high rate of 
interest in order to yield the average return which would normally be avail- 
able from long-period investments. 

In some mofussil areas, small industrial undertakings are started by 
individuals, family groups or syndicates. But a sense of business proportion 
is lacking ; in certain parts of the cotton tract, the number of ginning 
factories and baling presses is far beyond the requirements of the crop ; and in 
the great rioe-groAving deltas of the Coromandel Coast and in parts of 
Burma, the number of small rice mills established in recent years has rendered 
barely jmofitable what v,as, at the outset, a flourishing industry. 

284. We may now descril)e the state of affairs in the presidency towns Capital to 
where a much larger proportion of the exchanges takes place through banks, 
and there is greater readiness on the part of some sections of the public 4o invest. * 

Tlie representatives of well-established firms, European and Indian, who have 
oome before us as witnesses, generally testify to the fact that they themselves 
experience comparatively little difficulty in obtaining capital for any well- 
considered proposals which they are able to put forward. The Bombay Advisoi’y 
Committee are of the opinion that the shyness so often attributed to capital 
in India does not exist to a marked extent in Boml)ay city and probably 
not in the Bombay Presidency. But, speaking generally, and this remark applies 
even to Bombay, there is a complaint that the existing banking system is too 
inelastic, and is insufficient to meet the needs of tho country, and that, in 
respect of inclustr.ies, development is greatly retarded because the hanks refui-e 
to advance money lor lengthy periods on the security of buildings and plant. 
However, in tho words of the head of a presidency bank : — “Tho business that 
a presidency bank may undertake is strictly confined' Avithin certain limits 
laid down in the Banks Act, and tho uudorAvriting of industrial capital 
and investing in, or lending on, tho security of shares in industrial coucerns do 
not come within those limits.’* Wc have received evidence in favour of a 
relaxation of the restrictions of the Presidency Banks Act, which prevent 
loans from being given for longer than six months, and require t])e security of 
two names. Practically all the other banks of established reputation, English 
and Indian, work on more or less the same lines, and the attempt in the 
Punjab to introduce banking on industrial lines failed, owing, among other 
causes, to tho attempts of the banks to finance long-term business w'ith short- 
term deposits, and to the fact that they sank far too great a proportion of their 
funds in a single industry. 

286. Whether in the presidency towns or in the mofussil, the difficulties in The 
obtaining loans and financial assistance which are felt— and of tho reality of 
these we had plenty of evidence — arc experienced chiefly in the case of the 
middle-class industrialists, who are unable to offer the security of approved names, 
or of stocks which could be readily disposed of. Indians suffer in a special 
degree from this deficiency ; for, among other reasons, they find it difficult to 
satisfy a bank, whoso directorate and superior staff are entirely European, 
as to their financial position. In this connection it lias been strongly 
represented to us in some quarters that the inclusion of Indian dmectors on the , 
Boards of the Presidency Banks would promote the extension of their business 
and increase the provision of facilities for Indian industrialists ; and we put 
forward this suggestion for the consideration of the banks concerned. There 
is no doubt that the small entrepreneur, whether industrialist or trader, 
is hampered seriously by the lack of banks and of finance at reasonable 
rates ; and that the extension of facilities has been far too slow and too 
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limited to meet the needs of the country. On the other hand, such applicants 
for assistance are often unable to exhibit their financial position in a form 
intelligibleto a banker. 

286. Such are the conditions of rural and urban finance ; and it is hardly 
surprising that, taking into account the general ignorance of industries, money 
for investment therein, whether on loan or by way of subscription to capital, 
is not readily forthcoming and the wealth actually , possessed does a very 
small amount of work owing to its inactivity. There is a general, demand 
for Government financial assistance, though there is no unanimity as to the 
form which it should take. It is stated plainly that the provision of 
Government funds for an industrial undertaking or a guarantee of interest 
on the part of Government will attract investors, chiefly because it is generally 
considered that when Government gives assistance in this form and assumes 
any part of the financial risks, it will examine the prospects of tho undertaking 
and will he reasonably sure of success. In the case of small industries and 
of those that are new to India, witnesses compldined bitterly that the public 
are unwilling to invest, that s\iflicient capital cannot be obtained from the 
friends and acquaintances of the promoters, and that banks are unwilling to 
.supplement the dcliciency or oven to provide working capital. Money for 
such purposes can only be obtained at a rate so high as to swallow up the profits 
of the venture. 

The difficulty in raising capital for industries is mainly the measure, even 
in India, not of the insufficiency or inaccessibility of money, but of the 
opinion wliich its possessors hold of the ind\istrial propositions put before them. 
We have seen lhat deficiency in business experience and practical knowledge 
of the technical details of an industry is often a more serious handicap in the 
Avay of its promoteis than lack of finance. Thus we found in many cases 
that, where there were complaints of inability to obtain sufficient capital 
there had been also initial miscalculations as to cost of buildings and plam 
or as to tlie amount of working capital needed. In other parts of our report 
we have formulated proposals for placing technical assistance and business 
advice at tho disposal of industrialists ; we have now to see whether it is desirable 
for Government to take any stops towards rendering finance available, whethoi 
for initial or working capital. 


Industrial Banks. 

287. Where industrial enterprise is in a healthy state, opinions seem to be 
crystallised in tho evidence tendered to us by the Bombay Advisory Com- 
mittee, who state, “ We favour the establishment, of a central industrial 
bank or similar organisation with a large capital and numerous branches, 
designed to afford financial support to industries for longer periods and on less 
restricted security than is within tho power or practice of existing banks. 
Such a hank would probably require a measure of Government support, 
but should not he brought under rigid Government control.” 

The only instance of an industrial bank in India is the Tata Industrial 
Bank, which was established quite recently and has not yet had time to evolve 
a systematic policy in dealing with industries, or even to illustrate the 
possibilities and difficulties- of this interesting form of financial activity. 
Our information regarding the British Trade Corporation, which, however, 
undertakes other lines of business than industrial banking, is confined to the 
report of the Committee which recommended its inception and to the many 
criticisms which have been put forward in Parliament and in the public pr^ 



on tko report and on the terms of the charter, and no actual working expcrionco 
is available as a guide. 

\ 

288. We have examined such material as we were able to obtain regarding ladustrial Baoks 
the part played by banks in the industrial development of Japan and Germany. ^ Germany and 
In the latter case, a compendium of the statistical position will be found 
in a note by the Director of Statistics printed among our records*. The charac- 
teristics of the great German industrial banks are, briefly, the high proportion 
of their paid-up capital to their total cash transactions ; the readiness with 
which they finance industrial and commercial business and participate in fresh 
industrial ventures, by taking up and eventually selling blocks of shares in 
such undertakings ; and, finally, the large extent to which they retain a con- 
trol of the industries and businesses which they finance, by appointing their 
representatives as directors. They have thus been able to make such under- 
takings help one another and, therefore, the bank ; and have at their disposal 
the wide range of technical knowledge and experience of these assisted businesses 
to aid thorn m deciding on the merits of further undertakings. It is alleged 
that behind these banks stand the Reiclisbank and the German Government. 

We have I'ecorded evidence on the Japanese banking system, which 
explains the methods on which the largo banks purport to do business. Wo 
may consider, as a specimen of these, the case of the Nippon Kogyo Ginko, 
a Japanese industrial bank, with a Government guai’anteo of limited duration. 

The by-laws of this bank, which require Government sanction, forbid the loan 
of an amount exceeding half of the bank’s paid-up capital on urban land or 
industrial buildings ; its debentures may not exerjed the value of certain 
securities held by it, or be more than ten times the paid-up capital ; and 
the bank must not give loans for longer periods than five years. ^ We find 
thus in Japan a considerable degree of State support and control in the case 
of banks which are designed to assist the commerce and industry of the 
country. We were unable, however, to form opinions of value on the effect 
of these methods in actual practice, and, though %c received some information 
regarding the mutual support obtained by industries through the gilds, we 
have no precise details as to the extent to which the local banks afford assistance 
to small industries, a function which, so far as we could ascertain, is not 
undertaken by the larger banks. 


289. We have now to consider what is the best class of agency for the Industrial banks: 
provision of initial and current finance for industries. The industrial trust their possibilitias 
or financial corporation for the promotion of industries, which some witnesses 
supported, is, we consider, in its nature too directly concerned in the success 
of particular undertakings to be a suitable instrument for the general advance- 
ment of industries, though a useful agency Jor furthering particular industrial 
interests. The multiplication of concerns in any industry to which it is 
already committed, will not be welcomed by it. The industrial bank, on the 
other hand, if wisely conducted, is benefited by an increase in the number 
of individual undertakings, and it can to some extent prevent their extension 
beyond the safety point. It is true that in a country like India, where a wide 
industrial basis does not at present exist, the specialised business opinion and 
expert advice required by industrial banks are only available to a limited 
extent ; but the Ihtter can be, to some extent, provided from the Government 
establishment which we have proposed, subject to the conditions laid down in 
paragraph 127 of Chapter IX. We are not blind to the dangers which attend the 
giving of advice on an industrial propml by the Government officer or 
department ; but we feel confident that the successes will so greatly outnumber 
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tke failuros, that the general results of such a pblioy will be advantageous. 
Tt is impossible for a bank to - retain in its permanent employment a 
sufficient number of first-class experts to advise it on a great diversity 
of new industrial undertakings, while, if it confines itself to financing those 
as to the soundness of which it is able to satisfy itself, its activities will be 
too restricted to enable it to earn a profit on its necessarily large capital ; 
and it may even have to limit its investments to so small a number of industries 
as to endanger its own stability. It appears to follow that an industrial 
bank with a sufficiently large capital to ensure its safe working must, at any 
rate for some time, combine ordinary banking business with its industrial 
activities to enable it to obtain a return on its capital. But it cannot be too 
strongly emphasised that, in such a case, the clearest possible distinction must 
1)0 drawn between industrial finance and ordinary banking business. Share and 
debenture capital and long-term deposits may legitimately be used for the 
former purpose, but short-term deposits never ; and any attempt so to employ 
them should be most strictly prohibited, if^nccessary by law. 

290. Judging by the information available from Japan and Germany, an 
industrial bank can assist in the provision of initial capital, either by examin- 
ing proposals for starting new concerns and allowing their prospectuses to issue 
with its imprimatur^ or simply by providing them with money. This again 
may be done either by loan or by the purchase of shares. 

The provision of working capital for industries that have been started is 
undertaken by existing banks, but few erf these lend money on the security 
of plant and buildings, or reach the smaller industrialist who most needs help, 
oven when he can offer personal security or a lien on actual goods. An 
extension ^f facilities to meet these cases would be of the greatest assistance to 
small and middle-class industrialists. 

What is required, then, is a bank which can keep in touch with small indus- 
trialists, is able to estimate the prospects of a fairly extensive range of 
industries, and possesses funds which it can afford to lock up for a time in 
securities not readily realisable. A bank that is so equipped will often be 
able, even if it has in the last resort to take over a factory, to avoid much of 
tho loss which such a course would usually entail on an ordinary bank. It is 
clear that a limit will have to bo placed on the amount advanced on security 
of this kind, and this should be fixea with special care in tho case of money 
advanced towards initial capital. Plant has, in some cases, a sale value which 
can be estimated with a considerable degree of certainty ; it then constitutes 
a fairly liquid asset. 

291. Wc are of opinion, therefore, that an industrial bank should possess a 
paid-up share or debenture capital high in proportion to its total business { 
it should observe the usual precautions in not allowing too large a share of its 
funds to bo used for the benefit of any single interest or group of financially 
inter-dependent interests ; its loans on plant, buildings and land should be 
carefully considered and should bo limited in each case; the larger portion of its 
industrial business should be confined to the provision of working capital ; it 
should provide initial capital with caution, at any rate during its opening 
years, and should not itself at first attempt to float companies, though it 
may advise and assist in other ways persons who propose to do so. The main 
factor of safety in an industrial bank is the judicious limitation of each class 
of business to its proper proportions. 

292. We have shown that the lack of financial facilities is at present one 
of the most serious difficulties in the way of the extension of Indian industries. 
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and we believe that industrial banks, especially under the improved conditions Appototaeiit 
towards which the measures proposed by us are intended to lead, would bo a 
potent means of removing these difficulties and of affording help to industrialists. prop(^|0^ 

The Tata Industrial Bank has recently started, with a large capital raised 
without Government assistance ; but we think that there is still ample room for 
other institutions, especially of a type designed to afford assistance to smaller 
industrial undertakyigs. Although, as we shall explain below, there will be 
cases, particularly at first, in which direct Government assistance should be 
given to industrial undertakings, we are of opinion tliat work of this kind can 
be performed more suitably by private agency, and that Government should hand 
over all such business to suitable banks as soon as circumstances permit, and 
should frame its policy with this end in view.' We oonsider that the establish- 
ment of industrial banks working on approved lines is of sufficient national 
importance to justify Government assistance ; but wo do not feel that we have 
sufficient material before us to enable us to formulate a definite scheme for 
industrial banks, whether of provincial or imperial scope. We ask, therefore, 
for the appointment at the earliest possible date of an expert committee to 
oonsider what additional banking facilities are necessary for the initial and for 
the current finance of industries ; what form of Government assistance or 
conti’ol will be required to ensure their extension on sound lines as widely as 
possible throughout the country ; and whether they should bo of provincial or 
of imperial scope, or whether both these forms might not be combined in a 
group of institutions working together. 

Other Measures to provide Financial Facilities- 

293, We recognise, however, that the adequate extension of industrial Provision ol 
banks will be a matter of time ; and we have therefore considered a proposal current finance 
to meet the need experienced by middle-class industrialisis for current finance, [^a^^trialisti* 
a proposal which could, it would seem, be readily merged in any future system 
of industrial banking. 

As we have already explained, the banks have no convenient agency for 
enabling them to ascertain whether the proprietors of small industrial 
concerns are working on sound lines and possess a good rcpulation for honesty 
and punctual payment. The proposal represents an attempt to supply this 
deficiency and to bring such men more and more into touch with banks of 
repute. The scheme would, in the first place, he confined solely to industrial 
businesses with a paid-up capital of from Rs. 6,000 to about Its. one lakh. 

The provincial Director of Industrie.^, assisted by his technical staff and by 
the advice of a commiitoo of business men, among whom a representative 
of the lending bank might well find a place, would examine the financial 
position and reputation of applicants and their methods of manufacture, and 
would certify tliose persons whose position was found satisfactory, as 
suitable recipients for a loan. This would take the form of a cash credit for 
a definite period and amount with a bank. Govcrnipent would, under tliis 
proposal, guarantee the principal sum lent with interest at a rate to be agreed 
on with the banks. Any bank of repute would be allowed to participate in the 
scheme, and applicants would select the bank with which they would deal. 

Suitable limits, both maximum and minimum, would have to be fixed for the 
cash credits. The rate of interest to be paid by approved applicants would be a 
matter for Government to decide. The latter might perhaps desire a rate 
somewhat higher than the rate guaranteed to the bank. Some portion of this 
jnargin conld then be retained by the bank for its trouble, and the rest he 
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used by Goyernment as a sct-oflE against possible losses. If interest at a rate 
higher than the bank rate were levied, the bank would find in this an induce* 
ment to take over an increasing share of the business, free of Government 
guarantee. By doing this, the bank would receive the whole of the interest 
cliarged, instead of having to hand over some of it to Government. Similarly, 
if a certified applicant failed to pay his debt, the bank would only receive from 
Government, in addition to the principal, the guaranteed rate of interest ; 
and the bank would naturally do its best to avoid the loss of its share in the 
interest in ex.ce.s8 of this, by watching the way in which the account was 
operated and reporting to the Director of Industries anything which showed 
that action on his part was needed. 

It is clear that the success of the scheme would rest almost entirely 
on the qualifications of the Director and on the nature of the organisation 
which he would have to create in order to determine the suitability of applicants 
for lielp. We recognise also that, as a general rule, the task of ascertaining the 
soundness of a concern asking for financial aid can be best performed by 
a banker, and can only be undertaken by Government at some risk. But we 
have so strongly before u.s the difficulties experienced by the middle-class 
Indian industrialist in obtaining financial assistance from existing banks, that 
we think the scheme de.serves consideration, at any rate as an interim measure 
until industrial banking facilities can bo extended. The same principles 
apply with even greater force to any organisation for the supply of initial 
capital to industries. 
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294. There are, liowever, still likely to be cases requiring help, which 
cannot for various reasons be reached by banks, and will need direct Govern- 
ment assistance. We have already indicatetl the extent to which Government 
should assist nascent industries by expert advice,, by experiment, by demons- 
tration and pioneering ; and we may point out that Directors of 'Industries and 
their staffs Avill often be in a position to assist and advise small indu.striali8ts 
regarding the keeping of their accounts, and the form in which they should place 
their business position before banks from whom they wish to borrow. We 
consider that preliminary investigation and export advice by Government will 
inspire oonfldenco and render possible the starting of many industrial enter- 
prises, for which in existing circumstances private funds are not forthcom- 
ing. But there will still, we recognise, be occasional cases in which this will 
not be so, and more direct Government aid will then he asked for. The advi- 
sability of giving such aid depends on the extent to which the starting of 
the enterprise in question will be of benefit to the public, and not merely on 
its probable advantage to the promoters of the industry. Thus, the starting of 
a new or the improvement of an existing industry, when such a measure is 
required to supply an existing deficiency in the interests of national safety, 
is clearly a case for direct aid. There may also be a few cases where a new 
industry or process will have such an important bearing on the economic 
development of the country as to deserve Government help. Finally, it may 
even he found that the extension of an existing industry to a new locality 
will benefit local consumers or producers so markedly as to merit Govern- 
ment assistance. We think that in the majority of instances private funds will 
be forthooming without direct Government aid, to finance proposals put forward 
under any of the above conditions, if Government advice and teclinioal 
assistance are freely utilised. But where private enterpnse is unable to obtain 
funds without Government aid, and where, with such aid, prospects are pro- 
mising, we think that, in the circumstances described aliove, it should be 
given. Financial aid ef this kind, if for undertakings required in thq interegtt> 



of national safety, should bo solely a matter for the Imperial Gorernment ; in 
other cases, it should, subject to their general powers of financial sanction, bo 
within the competence of Local Governments, where they possess the necessary 
expert staff. In practically all cases of Government aid to an industrial enter- 
prise, action is necessarily to some extent experimental, and favourable results 
may bo of great importance to future undertakings as well as to Government. 

We have noticed that in a few instances in which Local Governments liave 
granted aid to industries, conditions were not so arranged as to permit of 
reliable inferences for future guidance being drawn from the results attained. 

It is, therefore, essential that, with due regard to the interests of the under- 
taking itself, any such experimental measures should be as far as i)ossible 
crucial, as regards both conditions and scale of working. Principles will be 
thus ascertained and a definite policy established, which should render possible a 
still further degree of delegation in favour of Local Governments. 

296. Government assistance may" take the form of guarantees of dividends Nature ol Oov- 
of loans of money, or of undertakings to purchase output, as may appear enunent finan- 
most suitable in each case. Thus guarantees may be appropriately given in the 
case of large industries, in which the dividond-eaming stage is likely to be undertakings, 
reached only after a comparatively long period. ‘As a general rule, any sura 
paid by Government by way of guarantee should be refunded from the 
subsequent profits of the enterprise, when those liave reached a certain 
predetermined percentage ; and the guarantee should be only for a limited 
number of years, and at a somewhat higher rate than that which Government 
paper can he bought to yield. Loans are especially suitable in the case of 
concerns with assets of a comparatively liquid nature, but need not be 
confined to these, if Government is fully satisfied as to the prospects of the 
undertaking. Agreements to purchase output may be freely given to concerns 
manufacturing articles not previously made in the country, and, in other 
cases, with greater caution and with due regard to existing interests in India. 

Such agreements should be limited in point of time, and should bo accom- 
panied by suitable conditions as to quality and price. The output must, of 
course, be of articles which Government requires for its own purposes. There 
may be a few industrial ventures which Government may consider of im- 
portance to national safety, but does not desire to undertake by its own agency, 
though it thinks it necessary to have a continuous and effective voice 
in their management. In such cases, especially where sufficient private capital 
is not forthcoming, Government might contribute directly towards capital 
resources as a shareholder. The general effect of the measures suggested will 
bo greater and will he in the direction where it is most needed, if ventures of 
moderate extent receive preference and the requirements of comparatively 
undeveloped districts are not overlooked. 

296. Before giving assistance which involves a charge on the public funds, Government 
Government should satisfy itself regarding the financial status of the promoter supervision in 
and the economic and technical aspects of the proposed industry. The latter 
information may be collected either by Government or by the promoters, so 
long as the agency employed is of a nature to command confidence. Where 
any form of Government financial assistance is given, we consider it desirable 
that Government supervision should at least include audit and inspection, 
and that it should be secured by suitable agreements that the objects aimed at by 
Government will be fulfilled ; also that, where guarantees are offered, 
unfair enoroachmenfe on the earnings of the undertaking should not be per- 
^aitted to o^r interest^. 
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297. In certain cases it may be desirable, especially in the early stages 
of an undertaking, to appoint a Government director, who need not, however, 
bo an official. Wo realise that in the case of railways, where a well-established 
policy has been developed as the result of years of experience, a Government 
director can safely be allowed to exercise the power of veto ; but in the case 
of commercial companies, where promptness of action is essential. Government 
interference, unless on carefully adjusted linos, would be liable to cause delay 
loading to very serious losses. Ordinarily, therefore, we consider that the 
functions of a Government director should be limited to reporting to Govern- 
ment the action contemplated or taken by the company, where it is of a nature 
demanding Government attention, and that he should not have to refer such 
action for sanction. 

298. We consider that, where industrial undertakings receive Government 
aid, e.ff., by way of guarantee or snbscription to share capital, their capital 
should bo raised in India in rupees. In order to secure that the opportunity of 
subscribing to such undertakings is fully open to all classes of the public, we 
think that Government should control the allotment of shares, for example, by 
formulating rules designed jko give an opportunity to small investors of joining 
in industrial enterprise, and to induce the Indian public to take an interest 
in industries. 

290. Similarly it is desirable in such cases for Government, so far as the 
circumstances admit, to obtain some quid pro quo for its assistance, which 
may take the form of an undertaking to sell certain products to Government 
at a favourable rate and within certain specified limits of quantity, if required ; 
to give priority to Government orders in certain circumstances ; or to accept 
a certain number of apprentices. 

We wish to make it clear that the foregoing remarks are to be taken in 
tlio nature of general suggestions ; rigid prescriptions are undesirable, seeing 
that in the early stages of a new policy the activities of Government must 
naturally be regarded as experimental, and should therefore not be unduly 
fettered by hard and fast rules, the object in view being to foster industries with 
the minimum amount of Government assistance or interference. 


Enterprises in 300. There is a general consensus of ojunion that there should be no 

competition with limitation on Government aid to a now enterprise, on the ground of its 
loreign concerns, competing with an established external trade. 
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301. A-ssistance may also bo given by way of loans to small or cottage indus- 
tries and to co-oporativo societies. This class of loans should be made by the 
Departments of Industries to persons or bodies whose financial position and 
character are found on local enquiry to bo suitable. Other forms of security 
than landed property might be accepted, but in such cases a stipulation should 
bo usually made that applicants should find a fair percentage of the total outlay 
from their own resources. The advice of the members of the Board of Indus- 
tries or of its local or special committee as to tho financial standing of an 
applicant for a loan would be of talue and would usefully supplement local 
enquiries. We have already stated that all schemes for Government loans to 
industries should be worked with tho object of handing over the business to a 
suitable banking agency in due course, and the interest on these loans should 
accordingly bo fixed at a rate which would render this course possible. 

It should be a condition of the loan that it should be spent on approved 
typos of plant and the department itself might, when desired by tho applicant, 
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purchase tke plant. There are numerous types of plant suitable for tho purposed 
of agriculture or of small industries, which could be made available by Govern- 
ment on the hire-purchase system. This system has already been followed 
with some degree of success in M ysore, by the State Department of Industries , 
and by private concerns elsewhere. We print as Appendix M the rules for hire- 
purchase in force in the Mysore State, as an instance of a mechanism whidi 
experienoe has shown to be effective. 

802. We consider that some maximum limit must be placed on the amount 
of individual loans advanced and on the value of plant supplied, under this 
system, but it would be for the Local Government to determine the figure to 
which the powers of the Director of Industries should extend. Wo arc further 
of opinion that advances of this kind, whether in cash or by way of hire- 
purchase, should be made under a special Act providing suitable moans 
for the recovery of outstandings. In the absence of such provision, tho 
difficulty of recovery will tend unduly to restrict the giving of advances. Tho 
Land Improvement Loans Act and the Agriculturists’ Loans Act do not cover 
tho granting of loans for purposes unconnected with agriculture, nor do they 
permit of the loan taking the form of plant made over to the recipient on a 
hire-purchase system. For these reasons, wo think that fresh legislation would 
bo required. 
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CHAPTER XXI. 

PROVINOIAL DEPARTMENTS OF INDUSTRIES. 

308. "Weliave shown in preceding chapters that the economic development Reeapitntotlonol 
of India has been very incomplete, and that its numerous deficiencies have left Pn>- 

h®f exposed to disadvantages and dangers from which a proper organisation of 
her resources and workers would make her free. This'end cannot he achieved, 
in the peculiar circumstances of the country, without the adoption of a 
national policy of industrial improvement, covering a number of parallel linos 
of advance which have been explained in detail. We have drawn attention to 
the necessity of technical and industrial education, and we have recommended 
a comprehensive scheme to meet the needs of the leading industries. We 
have indicated the extent to which the country suffers at present from the lack 
of organisation among scientists, and wo have made general suggestions for 
remedying this deficiency. Wo have pointed out the improvements which 
require to be effected in the Agricultural and Forest Departments and in the 
Geological Survey, to make them more useful to industrialists and to the country 
generally. Agriculture is our most important industry and, if conducted 
on more efficient linos, it will not only 8Ui)ply a greater range of raw materials 
to industrialists, but will set free some share of the labour which it is at 
present employing in a u^asteful manner. We have discussed the sources of 
power which exist in India and have made suggestions for their more economi- 
cal and efficient utilisation. Perhaps the most important of our proposals are 
those relating to industrial experiment and research, and to technical assistance 
and advice to industrialists, and we have explained in some detail the different 
forms that these must take in the case of both cottage and larger industries. 

The organisation proposed for the aid of the former will require to be 
supplemented by a system of finance by Government and by co-operative 
agencies. To meet the financial needs of the larger industries we have made 
separate suggestions. We have proposed that the purchase of Government 
stores should be conducted in a way which will encourage manufactures in 
this country, and we have also pointed out the necessity of an improved system 
of commercial and industrial intelligence. We have made a number of 
incidental suggestions regarding such matters as transport, land acquisition and 
the mining rules, which will, we hope, smooth the path of industrial progress. 

We have discussed the general position of industrial labour in India, and 
have iaciod to show in what ways its efficiency is affected by the surroundings 
in which it lives and works, and how far these can and should be improved. 

804. To carry out these suggestions in the first instance and to maintain 
tlie gr<»S||i4 won, we require a specific organisation, properly equipped for the 
purpose, whose duty it will also be to keep a constant watch for industrial 
developments abroad that may menace the interests of India, and to see that such 
assistance as can be afforded is not lacking to oqr industries in their struggle 
against outside competition. We must emphasise the extensive nature of these 
proposals, each one of which will involve heavy responsibility in direction, 

Which can only be discharged with' the aid of the best expert advice, executive 
work on a wide scale requiring a numerous staff for its performance, and the 
expenditure of large sums both by Government and the industrial public. 

We are proposing measures designed to assist existing industries, in wliich 

Many croresof rupees are invested, and ta buildup neW ones which may become 
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of equal importance, with the object of making India self-sufficmg both in 
respect of her industries and of the expert staff which they require. These 
far-reaching aims can never be achieved without a great effort, in which both 
the Government and the people must fully co-operate ; and for this co-operation 
we have provided. So far as Government is concerned, the main share of the 
work will fall to provincial administrations, but in the" interests of economy 
and efficiency alike, some important duties will have to be performed by the 
Imperial Government, and the latter will, in any case, be responsible for the 
success or failure of the policy, of which it must assume the general direction. 

806. We have already indicated the shares that will have to be borne in 
this work by the Imperial and Local Governments, respectively. The control 
of technical and industrial education, except in the case of two central institu- 
tions, one for the highest class of instruction in engineering, the other for 
metallurgy and mineral technology, for which we think a necessity will sooner 
or later arise, will lie entirely with provincial Governments, though we 
contemplate certain advisory functions being performed by imperial agency, to 
ensure this form of education being maintained on sound lines and to avoid 
the numerous errors of the past. 

By far the greater number of the members of the Chemical Service, which 
is the one most intimately concerned in industries, would according to our 
recommendations be placed under the orders of Local Governments, and the 
Imperial Government would then be concerned merely with questions of the 
recruitment, promotion and distribution of the staff, and wdth fundamental 
research. ‘ We have proposed no alteration in the existing allocation of 
responsibility in respect of the Agricultural and Forest Services, nor in the 
case of the Geological Survey. In Chapter XIV we have shown that a 
limited number of special cases exist, where, in the interests of economy 
and efficiency, the initial measures must he taken by the Imperial Government. 
But in most cases this work would be done by provincial Governments, who 
would, as a rule, be responsible for the practical application of the results of 
investigations, whether carried out by themselves or by the Imperial 
Government. Wo have proposed that commercial and industrial intelligence 
should be collected and utilised in the first instance by the provincial Depart- 
ments of Industries, which would transmit the information to the Director of 
Commercial and Industrial Intelligence. The purchase of stores would he 
dealt with initially by provincial departments, but there are certain important 
materials which must obviously be purchased by a central agency, and this 
will, in any case, be required for the distribution of provincial demands that 
cannot be satisfied locally. 

The administration of certain Acts and rules affecting industries, such as 
the Factories Act, and the Mines Act and Mining Buies, should be controlled 
by an imperial department, as at present, to avoid inequalities of treatment 
which would operate unfairly on industrialists in different parts of the country, 
though the necessary executive work would continue to be done entirely by 
Local Governments. In respect of financial aid to industries, we have proposed 
that loans to cottage and small industries, when necessary, may be made by 
Looal Governments ; while we thiiik that larger-scale finance must be for the 
present provided by private agency, though we contemplate the grant of 
Government assistance in special cases. The welfare of industrial workers must 
be entirely a provincial concern. 

Departments of Industries have been formally sanctioned by the Secretary 
of State in some provinces (Madras and the DnM Provinces), and in most 



otlieni tentative measures of a similar character have been taken by local 
administrations. 

We think that the recapitulation of our proposals, which we have given 
in this chapter, will show that the responsibilities of provincial Governments 
in respect of industries can be successfully discharged only through provincial 
Bepartments of Industries, which should be controlled by Directors of In- 
dustries. In these conclusions we are supported by the almost unanimous 
opinion of the witnesses who gave evidence before us. 

306. The w^ork of provincial Bepartments of Industries should fall under Work ol Pro- 
tho following heads : — 

(а) The direct encouragement of industries, including a largo share in 

industrial research work, the provision of technical advice and 
assistance to industrialists, the examination of applications for 
special concessions, and the grant of loans to small and cottage 
industries. 

(б) The collection and distribution of commercial and industrial in- 

telligence; the work of passing Government indents and of 
purchasing and inspecting certain classes of Government stores ; 
the organisation of markets for local products ; the conduct of 
special enquiries and industrial surveys ; the holding of industrial 
exhibitions and the management of commercial and industrial 
museums. 

(o) The control of technical and industrial education. This would 
necessitate the training of staff for, and the inspection of, in- 
dustrial schools ; the organisation and inspection of apprentice 
classes attached to large works, and the provision of tho staff 
for the necessary theoretical teaching. The Director would also 
have to take his share in tho control of the higher institutions, 
for technical training. Bunds for technical and industrial educa- 
tion would bo provided' from his budget. 

{d) The control of the staff employed for the local administration of tho 
Electricity, Eactories and Boiler Acts ; and the furnishing of 
advice to Government en the industrial and commercial aspects 
of the Mines Act and of the rules for mining leases and pros- 
pecting licenses. 

Wo desire to draw attention also to the necessity for some means of 
exchanging information regarding tho experience gained in different provinces. 

Even in respect of cottage industries this is necessary. We found at 
work in the local weaving institute of ascertain province two typos of looms, 
the use of which had been entirely abandoned, and for good reasons, in at 
least three other provinces which had tried them. We have made definite 
proposals to secure the exchange of information in respect of technical and 
industrial education and of the purchase of Government stores. As general 
measures, periodical publications, occasional conferences, both general and 
sectional, and inter-provincial visits seem tho best means of doing what is 
needed. 

307. We have further to consider what should be the relations of the ftelations ol 
Director of Industries with the Agricultural and Co-operative Departments. 

With regard to agriculture, the functions of the Director, of Agriculture would depart- 
naturally include the collection of intelligence of commercial value r^arding meois. 
the Crops produced in the province, which he should communicate to the 
Director of Industries ; though he himself should supply the essential informa- 
tion to the IHrector of Statistics. Agrioultnral engineering, including the 

domonstoation to agriculturists of . small power plants, should be under 
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the control of fcho Director of Industries. In Bo’mbay, where until recently 
(1918) there was no Director of Industries, this work was controlled by the 
Director of Agriculture ; a similar course is, it is understood, contemplated 
by the United Provinces and Punjab Governments; and the Madras Govern- 
ment in 1916 placed the Pumping and Boring Department under the Director 
of Agriculture. The absence or comparative inactivity of provincial Depart- 
ments of Industries can be the only reason for such a course. Where a well- 
equipped Industrial Department is actively at work, it seems a M'^aste of control 
to have one department putting in power plant for agricultural work and 
another for other small industries, side by side in the same district. The work 
itself is of a totally different character from that which properly belongs to the 
Agricultural Department, and valuable adaptations and improvements are not 
likely to be forthcoming except from a technical department which can control 
the work of industrial specialists. 

The connection of the Director of Industries with co-operative work for 
industries has been discussed in Chapter XVIll. Tho intimacy of the relations 
between industrial improvement and agriculture has been emphasised in 
Chapter V, and we here again draw attention to the necessity of the provin- 
cial departments in question being so co-ordinated as to secure close and 
harmonious working between all of them. This, we think, may be best attained 
by placing them directly under the charge of a single high official, preferably 
a Member of the Executive Council. It is clear that tho functions of the 
Departments of Industries will be both extensive and important, and that 
they will involve a serious increaso in tho responsibilities of Local Govern- 
ments. Skilled control and an expert staff will bo required, and full co- 
operation with industrialists and capitalists must ho obtained. 

308. For the proper control of its staff and the efficient conduct of its work, 
the department should be supervised by the Director, who should be assisted by a 
provincial Board of Industries, the members of which should be appointed by 
Government, in some cases on its own selection, in others on nomination by 
suitable public bodies. We have attempted below to work out a scheme which 
would be suitable for those provinces where a wide field of selection exists 
among persons engaged in large-scale industries and commerce. But we re- 
cognise that it may be desirable in other provinces, at any rate at first, to attach 
fewer powers and responsibilities to the Board. 

Three main suggestions have been made (1) That the Director of the 
department should be an executive officer solely responsible to his Local 
Government ; (2) that the department should be controlled by a Board of 
officials and non-officials, and that the Director should be its executive officer 
and .under its orders ; (3) that the Director should work under the orders of 
the Local Government, but should be assisted by a Board, of which he would 
bo the Chairman. So far Madras has adopted the first method and the United 
Provinces the third. No province has accepted the second proposal and rightly 
so, as'^it seems to be unworkable. There seems to us to be no doubtv that 
the third course should be generally followed. The Board should not be merely 
an advisory body liable to have its suggestions disregarded by the Director ; 
for it will be difficult to g4 responsible and competent men to serve on such 
conditions. In respect of all matters not specially excluded from its scope, 
it should be consulted, and in particular regarding the framing of the budget, 
the expenditure of budgetted funds, and the appointment and promotion of the 
gttperior staff, but discipline and ordinary offiop Routine, as well as such matters 
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as the local administration of the i'aotories, Mines and Boiler Acts, should be left 
to the Director. Where the Board is in agreement with the Director, action 
may be taken within the powers delegated to the department by the Local 
Government; where they disagree, the matter should be referred to the 
authority to which the department is subordinate. It is hardly necessary to 
add that the Director should not submit proposals to Government regarding 
questions in which the Board is concerned, without consulting it. 

309. Some diversity of opinion exists as to the composition and strength Composition and 
of the Board. We consider that it should be mainly non-official. We do 

not think that it should be used to co-ordinate the work of the various other ' 
departments of Government which Avill come into intimate contact with the 
Department of Industries, such as those controlled by the Director of 
Agriculture, the llegistrar of Co-operative Societies, the Conservator of Borests 
and the Chief Engineer. In our opinion, the Board should be a link between 
merchants and manufacturers and the executive authorities of Government 
who deal with their interests. It is, we think, worth while to recommend 
specially that adequate provision should he made for tho representation of 
financial interests by the managers of banks or branches of banks established in 
the province. The post of Secretary to the Board should bo filled by an 
appropriate oflicer of tho Department of Industries. 

The Board should be a small body, the size of which should not be less 
than six or more than twelve, according to tho province. In the case of a 
Board appointed from the business community of a province, it would hardly 
be possible to appoint more than a single member with a knowledge of a 
subject like hand-loom weaving ; and such a member might not be helpful 
in respect of other matters. The Board should, therefore, have power to 
co-opt members for temporary or special purposes and to appoint standing 
or temporary sub-committees, including persons from outside its own number, 
to deal with special subjects. We think that the development of the depart- 
ment would 1)0 facilitated by the formation of local or district committees 
which would be able to diffuse industrial information and would report to the 
central committee regarding matters of local interest. Eurther these 
committees should prove a powerful means of exciting throughout the province 
an active interest in the work of the department. 

310. It might be desirable to offer fees to the members of the Board and Payment ot 
of the sub-committees and to grant them travelling allowances for attending „ 
meetings. This course is commonly adopted, not only in the case of the 
directors of limited companies, but also of the members of Port and Improve- 
ment Trusts. 

311., The description which we have given elsewhere, and in particular in Qualifloattona (rf 
Chapter XIV, of the duties which the Director will have to perform, and 
the proposals which wo have made in this chapter regarding his administrative 
position and the working of his department, will show that ho must bo a man 
with special qualifications. These include, in the first place, business sense, i.e., 
the capacity of appreciating the technical, features of industries in their bearing 
on commercial possibilities, and the ability to form conclusions as to the commer- 
cial soundness of a scheme worked out by a technical expert ; the power of 
organisation ; familiarity with the practical handling of economic questions ; 
and local knowledge. If such a man be also an expei^ in any industrial branch, 
this will be a great advantage. Men of the above type may be found* either in 
Government service or among the commercial community. Officials will 
probably be some'^hat deficient in their appreciation of fihe business aspect of 
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industrial propositions and in their capacity for business management. $kose 
of them who do not possess technical knowledge will be unable to add to or 
improve the suggestions of their technical staff, and it is not likely that they 
will be able to initiate new industrial proposals. N on-officials may or may not 
possess export technical knowledge ; but they are less likely to have wide local 
knowledge, while the best men among them may not be willing to accept the 
comparatively limited prospects of Government service. Our remarks in this 
chapter have special reference to the initial appointments, which will give 
rise to the greatest difficulty. Later on. Directors will be provided from the 
Imperial Industrial Service, if our proposals in Chapter XXII be adopted. 
For the first appointments, power of organisation must be recognised as a 
factor of special importance. If, then, a properly qualified industrialist or 
business man is not forthcoming, the balance of advantage in these cases is 
in favour of the selection of the Director from one or. other of the existing 
services. But no undue delay should be allowed to elapse before replacing a 
non-teohnical man by a suitable member of the Industrial Service. 

312. We recommend that the relations of the Director and the Local 
Government should be as direct as possible, an end which may be effected by 
giving him the position of Secretary for commercial and industrial subjects. 
Proposals emanating from his department will already have been scrutinised 
closely by the Board of Industries ; and it seems an unnecessary addition to 
have these further passed under review by Secretaries with no special know- 
ledge or experience of the subject, though they should of course be examined 
in the Financial Department of the Secretariat and by the Secretaries dealing 
with other departments which may be affected by the proposals. 

We have considered the arguments put forward oa the other side. Some 
of them have been recapitulated in a parallel case in paragraph 48 of the 
Report of the Public Works Dexiartment Reorganisation Committee. But 
with reference to the views therein’ expressed, we think that the Director of 
Industries and his Board, dealing as they do with the economic and business 
aspects of a proposal as well as with its technical features, will not be exposed 
to the risk of taking a narrow departmental pmnt of view. 

We recognise also that, as pointed out by the Public Works Department 
Reorganisation Committee, the head of a department, who is also a Secretary 
to Government, may be to some extent prevented from touring. But we think 
that this objection has beeh overstated. Although the touring work of the 
Director of Industries is important, it is confined to the area of a single pro- 
vince, and his tours need not, owing to the nature of his work, be so prolonged 
as those of a Chief Engineer. Cases can reach him by post and be returned by 
him without undue delay ; and between his tours he will have ample oppor- 
tunities for personal discussion with the Member in charge or the head of the 
Government. He would, in any case, require, except in the smaller provinces, 
the assistance of a Deputy Director, who should be an officer as far as possible 
of the type which we have indicated as required for the post of Director, and 
this assistance would set him free from routine inspections. 

We have also seen it urged that the scrutiny of a proposal by the Member 
in charge (or the head of a local- adfuinistration without a Council govern- 
ment) and by his Secretary should be looked on as a single administrative act, 
performed for the sake of convenience by two separate persons. In practice, 
however, this arrangement involves noting by the ministerial subordinates of 
the Secretariat and by Under Secretaries, with a consequent waste of time ; 
and we are of opinion that, if the Director of Industries and the Advisory 
Board do their duty properly, the case can be 'put before the responsible head 
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fUB adeqnftiely as by a Seoretary ; while in the cases that the Secretary at 
present sections on his own responsibility, the Director should himself have 
the necessary powers. A large proportion of the proposals sent up by him 
will be of a nature that should be decided on purely commercial principles ; 
and, with the opinions of the Director and his Board to help him, the respon- 
sible Member of Government should have ample materials for coming to a 
decision. The cases referred should not be numerous, if proper delegation of 
, powers is effected. 

813. We have already drawn attention to the difficulties that will face a Salary of 
Local Government in selecting a suitable man to fill the post of Director, Wwotor ol 
especially in the case of the first appointment ; and these, together with the 
important influence which the personality of the Director will exercise over the 
tone and methods of the department, warrant a substantial rate of pay, sufficient 
to attract a good man and to retain his services for a reasonably long period. 

The Director, at least in all but the smallest provinces, should he a man with 
long Indian experience, which should probably not be less than 16 years. Such 
a man, if in the Indian Civil Service and of abilities above the average — and 
these will be needed in such a post— will be in receipt of not less than Bs. 2,000 
a month. Members of the other services would be drawing somewhat lower 
pay. A man who has started in commercial life without family or other 
interest would at that time probably be a junior partner in a business house, 
with prospects of a largely increasing share in the concern. We have already 
stated that the Director of Industries should hold the full status of a Secretary 
to Government. These considerations seem to us to justify in the provinces 
of chief industrial importance, such as Bengal, Bombay and Madras, a salary of 
Es. 3,000 a month, which might, in the case of a man taken from an existing 
Government service, be reached by incremental stages starting at a figure 
based on, but somewhat exceeding, his salary in the regular line, and graduated 
so as to reach the maximum in about 6 years. Further prospects in the imperial 
department also await a successful provincial Director. In the case of the less 
important provinces, the maximum salary might range between Rs. 2,000 and 
Es. 2,600. We recognise that the nature of the work will vary greatly from 
province to province, and that the possible sources of recruitment will be 
numerous. We therefore think it undesirable to do more than indicate 
generally the limits of salary likely to be found suitable, leaving the Local 
Governments to work out their initial proposals to suit individual cases. 

To secure really outstanding men for the first appointments, it may prove 
necessary to give specially favourable terms, even in advance of those 
suggested above. 

314. A Deputy Director would be required at first in only the larger Salaiias and 
provinces ; and he should receive a salary, which might suitably be incremental, dnttea of othw 
beginning at Rs. 1,000 and rising to Rs. 1,600. Deputy Directors may, in the 
first instance, be recruited from Government services or from the commercial industries; 
community, and later from the Imperial Industrial Service, as explained by usDopaftr 
in the following chapter. Directors. 

816. The industrial engineers who«would be required in the provincial indnsiiial 
departments would be concerned mostly in the erection of sm^l power ®adhi«ers. 
plants and in advising on the erection of machinery in factories ; specialist 
knowledge, where needed, would be provided, as a rule, by seconding special 
men from the cadre of the Industrial Service or by temporary appointments. 

They must be good all-round men with a wide range of practical experience. 

Men of the class required should be recruited in the first instance as explained 
by us in the next chapter, but they will need training and practical experience 
before they are fit to be placed on reeqioiisible work. As we point out there, the 
^n|;iii^ staff sliould form the b^is feom which our proposed Industrial Service 
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will be built up, and for exceptionally qualified men there would be prospects 
of rising to administrative rank. ^ 

316. The work of -Chemists in the provincial departments will be mainly 
of an analytical character, and men with adequate qualifications can be 
obtained on salaries of Es. 300 rising to Rs. 500. 

317. To carry on the current duties of the Department of Industries 
throughout the province, it would be necessary to create a number of territorial 
charges, the size of which would depend on the work to be performed. Each 
should be supervised by a circle officer, whose duties would comprise the 
general supervision of all but the most important local activities of the 
department. He would be its representative on the spot and the channel of 
communication between the people and the department. He would receive 
request s for assistance, make local inquiries, prepare schemes and supervise 
minor works. He should invariably be an engineer with a general experience 
of industrial work. Such appointments could be filled best by local men, who 
are more easily able to establish friendly relations with the people and can 
tour more freely among them. Their salaries should generally range between 
Rs. 200 and Rs. 700. 

318. A senior office assistant on Rs. 600 or thereabouts would be required 
in all but the smallest provinces to collate and keep up 1)0 date the commercial 
and industrial information furnished to or colleclod by the Industrial 
Department, and to supervise the office work in connection with the checking 
of indents and the purchase and supply of stores. 

319. We give below a statement showing the officers who would constitute 
the superior staff of a Department of Industries in one of the larger provinces. 
Some of these would be officers drawn from the Industrial and Scientific 
Services, and the remainder would bo either experts on temporary agreements, 
or officers recruited for tl^e local Industrial Service, wdiich each provincial 
department would require. The list is inclusive, and all the officers comprised 
therein might not be required in any one province at one time. Wo 
have formulated in the next chapter our proposals for the constitution of 
an Industrial Service, but, for the sake of convenience, we have anticipated 
these by indicating in the statement the officers who woqld ordinarily bo 
members of that service. 
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nioal colleges and 
schools. 

Circle officers. 

Superintendents of in- 

Supervisors 

(Erecting). 

Inspectors (Main- 

Tanning. 

aioM. 

Indnatrial Engineere. 

Frinoipah of coUogea. 

Inapeotors of Faetoriei. 

Eleotrio iDopeotoia. 

*ProfeBBorB in teohnical 
oollegei and tchools. 

1 

1 

1 

i 

du^trial schools^ who 
will be qualified ex- 
perts in the main 
industry taught in the 
school* 

Junior staff of tech- 
nical colleges and 
schools* 

Inspectors of Boilers. 

Assistant Mechanioal 
Engineers. 

teiiance). 

j 

Silk. 

Dye«. 

Oils. 

Metal working. 

Electro-plat. 

ing. 

Pottaqr. 

Ceraimos. 


* Thtie will be scJretimes enginoen, fometime* indastrul cbemist?, etc., and will iiot a* exparto and 
DOMultaBta in their epeoiiil inljeete, 
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CHAPTBE XXII. 


AN IMPERIAL DEPARTMENT OF INDUSTRIES. 


820. We have already explained that there will '^be certain industrial Do®*® of 
problepis of importance common to more than one part of India, which in each 
case involve the employment of a comparatively numerous body of technical 
experts to investigate them, it may be on a commercial scale, and to pro- Oovemment foe 
pound promising solutions. These are sufficiently important and sufficiently the hjdiuteW 

correlated, both in themselves and in the public mind, to justify special 
treatment, and they involve interests which deserve separate representation in 
the Viceroy’s Executive Council. They arc more closely allied with manu- 
facturing industries than with the production of raw materials, and wo conse- 
quently see no reason for grouping them with Agriculture and Forests, which 
uould thus remain, as now, associated with Irrigation, the administration of 
Land Revenue Law, the collection of Land Revenue and' the control of the 
Veterinary Service. 


It is thus a most important duty of the Government of India to pro- 
vide the machinery required to ensure the uniform development that alone 
will make the country self-contained, both economically and for purposes of 
defence. From this point of view, India’s mostqmominent present deficiencies 
are the absence of provision for the smelting of metals and consequent pro- 
duction of alloys, the manufacture of chemicals and the utilisation of the 
by-products of destructive distillation of coal and wood, the manufacture of 
rubber, now exported in a raw state, the preparation of foodstuffs for transport, 
the production of the better qualities of leather and the utilisation of the 
natural wealth of the forests for the recovery of drugs, essential oils and 
dyes. In addition to the production of these essential materials, the organisa- 
tion on a large scale is also necessary of manufacturing operations for the 
production of articles, many of which will probably not be undertaken in the 
near future without some form of Government guarantee or support. This 
applies especially to the manufacture of electrical machinery and certain 
special forms of mechanical plant, such as internal combustion engines, 
machine tools, and heavy steel forgings. In most of these enterprises it is 
obvious that only Government can bo expected to give an effcetual lead. 
Similarly, propositions for the development of hydro-electric power involve 
concessions either for development or distribution independently of provincial 
boundaries and beyond the functions of Local Governments to regulate. 
Wo consider that our administrative proposals will meet those requirements 
without trespassing on the rights and functions of provincial Governments in 
connection with their own local problems, whether social, economic or 
industrial. In designing this central machinery, we are not in any way 
reducing the authority of Local Governments ; for the programme of progress 
which we propose for them will, if conscientiously undertaken, demand a great 
increase of effort and of co-operation both on the part of the respective 
Governments and of the peoples under them. We are not taking away 
responsibilities from Local Governments in order to centralise them in the 
Government of India,, but, on the contrary, are proposing additional activities 
for both, especially the latter, which, according to the majority of our witnesses, 
has been out of touch -with the commercial and industrial needs of the 


country. 
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821. The duty of supervising and stimulating such important interests, 
many of which are vital both on economic and on military grounds, could 
not fairly be left to Local Governments, ds the whole programme of industrial 
development must be framed on a national basis and, in particular, to meet 
military needs which will vary from year to year. Although some of these 
industries which are required for the direct production of lethal munitions will 
presumably he carried on in factories owned and administered by Government, 
by far the majority of them might more suitably be entrusted to private 
enterprise ; but, if the latter are left to unassisted private enterprise, theif 
development will be unequal, and only those will be taken up which offer the 
largest and quickest returns on comparatively small capital risks. Many of 
these industries also flourish only in family groups, and, unless the State is 
made responsible for the encouragement and maintenance of the economically 
weaker members of such groups, even the more remunerative enterprises may 
be neglected to the detriment and possible danger of the country. Experience 
of the past three years has drawn attention to the fact that the requirements 
of modern civil and especially industrial life largely coincide with the list of 
essential munitions of u^ar, and that questions of defence are vitally connected 
with those of industrial developmoni After the war. India will find herself 
face to face with nations struggling to recreate their wealth and to emerge 
from the economic morass into which they have been plunged. All industrial 
problems will then assume an enormous importance for this country ; and 
without wise guidance and the whole-hearted and energetic prosecution 
of a strong constructive policy, India cannot possibly become strong and 
self-supporting, and cannot possibly fulfil her duty to hersolf and to the 
Empire. ^ 

We have proposed in this report an extensive scheme designed not only to 
remove tl>o existing industrial deficiencies that threaten national safety, but to 
strengthen and enrich the country as a whole, by providing it with the necessary 
equipment for increasing it s powers of production. A necessity therefore exists 
for a central authority organised alike for the general control of this policy, and 
for the actual execution of such parts of it as we have shown cannot be suitably 
undertaken by Local Governments. No avoidable delay can be allowed to 
occur in the prosecution of this policy, and care must be taken that progress 
must be on even and continuous lines, and dangerous gaps avoided. These 
functions can only bo performed by a special department of the Imperial 
Government. 


Heceaaity tor a 
Board ot 
fiodiutties. . 


822. The Imperial Department of Industries would control the administra- 
tion of the various Acts with which it is concerned, and would be responsible for 
the general direction of the accepted industrial policy of the country, including 
technical and industrial education. The remaining duties of the department 
would consist of the initiation and running.of any imperial pioneer and research 
factories that may be needed ; the . minagement of full-scale Government 
factories ; the framing of schemes for assisting private enterprise of a class 
for which an imperial agency would be required ; the supply of stores ; 
the collection and dissemination of commercial and industrial information ; 
and the direction of such scientific and technical services and departments as 
come under its control. The latter class of duties will involve much work of 
an executive ' nature, which cannot conveniently be performed directly by a 
department primarily constituted, like other departments of the Government of 
India, for the consideration and enunciation of matters of gener5il policy. 

An organisation of suitable cons^tution and powers will, therefore, he 
required for the performance of t£e administrative and executive duties 
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described above. In view also of the growing complication of Government 
work, it is desirable to free the Member in charge from as much routine as 
possible, 5 ,nd leave him leisure to deal with questions of policy. 

The executive and administrative duties of the department, many of which 
require special technical knowledge, should be performed in subordination to 
the member by a group of responsible officers whose experience and qualifica- 
tions can be best utilised by combining them in a single body. This body we 
propose to call the Indian Industries Board. Its constitution and functions 
will be outlined, after enumerating the various heads of work and subordinate 
departments for which the Member in charge would normally bo responsible. 

They are obviously in excess of what any one individual could effectively 
control, while carrying on his duties as an Executive Member of the Viceroy’s 
Council. 

323. We have, however, still to explain what, in our opinion, should be 
fhe precise relations between tlu* Member in charge and the Board. We have ^ 
considered the desirability of providing tlio Member with a secretariat and the Board, 
departmental establishment, in addition to the establishment attached to the 
Indian Industries Hoard. We recog’iiise tUAt the Member might with the help 
of a separate secretariat be able to bring a more independent judgment to 
bear on the Board’s proposals. But the extra cost involved, and the delay 
and waste of work caused by the double notjng’, w^ould more than outw^eigh 
the above advantages. The Member, after all, is responsible not only for 
laying down the general policy of the department, but for securing its energetic 
prosecution ; and w'e think that this respousibilitv can be best maintained, not 
by placing him in the seat of a detached critic, but by emphasising his 
position as departmental head. lie should, w'o think, he President of the 
Board, without the charge of any specific branch of work. This would enable 
him, in considering any question Jhat may come before the Board or any 
proposal that may emanate from tho head of a subordinate department, to take 
a view which would be free from the departmental prepossessions that may 
affect his colleagues. It will also keep the other members of th^ Board 
sufficiently in touch with the general policy of Government, to prevent 
inconvenient divergencies, resulting in friction or waste of work. The 
Member, as President of tho Indian Industries Board, must have full powers 
as he has full responsibility, and should, therefore, be in a position to overrule 
the views of his colleagues ; they should, however, have the right of placing 
their opinion on record in such cases. 


324. The subjects and departments at present under the control of the Fnnoiioiw ot 
Department of Commerce and Industry, which we have either specifically 
recommended for allotment to the proposed Department of Industries, 
which should fall to its share, in view of ihoir nature and associations, are 
the following 

1. Geology and Minerals (including the Geological Survey of India 

and the administration of the Indian Mines Act). 

2. Salt. 


3. Indian Explosives Act and the Indian Petroleum Act. 

4. Stationery and Printing. 

6. inventions and Designs 

6. The collection and distribution ol commercial and industrial 

intelligence. 

7 . The supply of stores, which, under our proposals, will include the 

receipt of indents and their examination and distribution for 
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purchase in India or abroad; and the administration o! the 
Department of Stores. 

8. The Indian Eactories Act. 

9. The general encouragement of industries, including the grant of 

assistance or concessions to industrialists in cases of more than 
provincial importance. 

10. Advice to Local Governments regarding the improvement of industries 
and the conduct of technical and industrial education, the latter 
of which duties has hitherto pertained mainly to the Department 
of Education. 

11. The administration of the various Acts relating to steam boilers. 

In respect of some of the above heads (Nos. 2, 6, 7, 9 and 10), we have 
proposed a considerable increase and modification in the scope of the existing 
work. Ill Chapter XV wo have recommended that tlio following subject 
bo transferred from the charge of the Public Works Department to the 
Department of Industries : — 

12. Electricity, 

We think that the Department of Industries should also be made 
responsible for the following heads, if they are placed under the control of a 
civil department ; -- 

13. Ordnance factories. 

14. The inspection of ordnance manufactures. 

The proposals which we have detailed in Chapters IX and XIV of our 
report would also involve the control by the Department of Industries of the 
following entirely new heads : — 

15. General direction and application of chemical research, and the 

^control of the proposed Chemical Service. 

16. Imperial factories for research or demonstration. 

We have proposed that chemical resear (h and the Chemical Service 
should be under the Department of Industries, Of the other scientific services 
recommended in Chapter IX, those relating to bacteriology, botany, entomology 
and ssoology will be so closely in touch with the work of the Agricultural and 
Forest Departments that they would naturally eome under the same depart- 
ment of the Government of India. The Chemical Service would, it is true, 
lend its officers to practically every department of the Government of India, 
but its relations with industries would he so numerous that it should certainly 
bo brought for administrative purposes under the proposed Department of 
Industries. The subject of geology and minerals would also have its nearest 
associates in the chemical group. There remain a certain number of technical 
industries, such as tanuing and the manufacture of glass and of certain 
chemicals, including dyes, which would require laboratories for research, 
research factories and small pioneer factories on a commercial scale. The staffs 
of these should include chemical technologists, and, as these factories would not 
be permanent, the cheapest way of staffing them would be to borrow men from 
the Indian Chemical Service. 

With reference to items 13 and 14, ordnance factories and the inspec- 
tion of ordnance manufactures, we have already stated in Chapter 
XIV that ordinarily we sec no reason for the existence of full-scale 
Government factories, except tor the produQtion of lethal munitions- 
We have taken no evidence regarding the working and control of these 
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factories, but we hare contemplated the possibility of their being placed under 
the Department of Industries, because their operations must bo conducted 
on business and technical lines very similar to other activities of* that depart- 
ment. If it be decided to hand over these factories to the control of a civil 
department, they would naturally bo administered with direct regard to 
military needs (and it should not he difficult to provide an appropriate 
mechanism in the form of a Munitions Council to ensure this end), while they 
would be actually managed by specialised technical ofiicers. 

We think that the Department of Statistics should bo left under the 
control of the Commerce Department of the Government of India, while 
Fisheries should not be handed over to the Department of Industries, unless that 
department is also eventually required to take charge of Agriculture and 
Forests. 

325. It wall be observed that the heads of business w hich would be placed Duties and 
under the Department of Industries, fall naturally into three classes, with 

reference to their subject matter and to the qualifications required by the industries 
supervising member of the Board. The Indian Industries Board should. Board, 
therefore, consist of throe ordinary members apart from the President. The 
member dealing wdtb heads 1, 2, 3, 15 and 16 should be a man whose educa- 
tion had combined a scientific training with subsequent practical experience 
in subjects such as those -which form the equipment of, say, a consulting 
mining engineer or of a technological consultant. Heads 4, 0, 7, 8, 9 and 
10 are matters into which general business qualifications mostly enter. It is 
important that the same member should be in control of heads 6 and 7 to secure 
close relations between the Controller- General of Stores and the Director of 
Commercial and Industrial Intelligence. Finally, heads 5, 11, 12, 13 

and 14 are concerned either with actual commercial ])roductiou or with the 
business aspects of industries, and could suitably be handled by an officer 
possessed of business experience, though his predominant qualification should 
ordinarily be a knowledge of engineering, f 

We consider it desirable that, if possible, one of tlii' members of the Board 
should have had actual business experience. 

The equipment of the throe controlling ofi&cers, whose functions w'o have 
indicated, will thus cover almost all requirements in any branch of industrial 
development or administration, and we have already stated that we think it 
desirable to combine the three officers in a Board. When an officer is dealing 
with a proposal of importance, even where it relates exclusively to subjeets 
under his own control, we think that personal discussion with experienced and 
highly qualified colleagues, whose charge consists of allied subjects, cannot fail 
to be of use. Discussion by the Board will bo of special value in dealing 
with requests for concessions and for assistance to private industrial under- 
takings, and with proposals for the pioneering of new industries by Govern- 
ment ; the disposal of such matters often involves very difficult questions, but 
these must be systematically examined and decided, if our proposed industrial 
policy is to be effective. 

326. The salaries of the regular members of the Board should bo Rs. 4,000 Salaries and 

a month each ; their position and qualifications demand good pay, and that responsibilitiei 
proposed would mark their difference in status from officers immediately ®*'**^® “*“**"** 
subordinate to them, whose salaries would range from Rs. 2,000 to Rs. 3,000. ' 

The members of the Board should be appointed for a term of five years. To 
attract suitable commercial men who have proved their qualities in business, it 
may be necessary to offer a pension, and we consider that it would be advantage- 
ous to pifovide for a renewal of the period of membership in very special cases. 
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Each member should have power on his own responsibility to^ecide cases 
arising from jibe tranches directly under him of less ^portance in point of 
principle or the amount of money involved; where other branches are 
concerned, a reference should be made to them ; but in more important matters 
it would be desirable to invoke the collective responsibility of the Board. The 
members of the Board should tour regularly and frequently ; and their 
collective functions are not likely to be exercised with sufficient frequency to 
interfere with this duty. 

327. The Board would require a Secretary, who should be Secrefary to the 
Department as well as Secretary to the Board. He should draw a salary of 
Bs. 3,000 a month. An Assistant Secretary would also be needed for each of 
the three groups of subjects that forms the portfolio of each ordinary member 
of the Board. 

Location ot the 328. After cai’cful discussion of alternative plans we feel compelled to 

Board. recommend that the headquarters of the Board should be with the Government 

of India. We have considered the possibility of separating the Member in 
charge from the rest of the Board, wiicli would have made it possible to locate 
the latter body at some other centre. Wo fully realise from the unsatisfactory 
experience of the past, the imperative necessity of keeping the activities of the 
Board in close touch with the industrial life of the country. But we think 
that this need will be largely met by the fact that the ofl&cers controlling the 
various departments under it would be working in largo industrial centres, 
while the members themselves also would have had considerable industrial 
experience and would tour regularly. It would, moreover, be difficult to 
select an industrial centre as the headquarters of the Board, without introducing 
a bias that might react unfavourably on other centres. Burther, the importance 
of maintaining close contact between the Board and the Member in charge 
is very great. Without it the work of the Board would be delayed and tend to 
become ineffective, while the Mender in charge of the Imperial Department 
might lose touch with the concrete facts on which the industrial policy of 
Government must be based ; misunderstandings might arise, and the Board 
might lose sight of the wider aspects of policy by which its proceedings should 
be directed. 


Necessity for a 

Vtnftiioiftl 

Adviser. 


329. To ensure that the proposed department follows sound financial 
methods and to save the delays which necessarily arise, if references to the 
Finance Department are conducted by ordinary departmental routine, we 
recommend that the services of a Financial Advisor, with similar powers and 
functions to those of the Financial Adviser to the Army Department, be made 
available for the Industries Board, as well as for the Department of Industries. 
His services would be of special value, if the Board be made responsible for 
the control of ordnance factories. This oflScer might conveniently be given a 
seat on the Board of Industries. This would secure for the Department of 
Industries a close understanding with the Department of Finance. The 
Financial Adviser need not be a full-time officer, but should represent the 
Finance Department, with powers to sanction expenditure within specified 
limits or to refer at his discretion proposals for expenditure to the Finance 
Department. 


Ofganisatiott for 
oarryine out the 
work ot the 

jiiiMia rfattftnt- 


330. Our proposed organisation, both imperial and provincial, would 
require the services of a number of officers capable of exercising large adminis- 
trative responsibilities of different kinds. It is clear, however, from the 
description of their duties given in the foregoing chapters, that the nliture of 
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thdr work would in many cases require engineering experience and in almost 
all practical acquaintance with business methods. The difficulty Which 
Government will experience in obtaining such men can only, we think, be 
overcome by training them in an Imperial Industrial Service, and we shall now 
outline the manner in which this service should be organised. We propose 
in the first instance to discuss the working of the scheme after the initial stages, 
and to deal later with the diflicult question how it should be started and 
built up. The suggested imperial department would require suitable controlling 
and junior ofiioers for work under the following heads : — 

The administration of the Mines Act, which is carried out by the 
Department of Mines. 

The Department of Northern India Salt Revenue, W'hioh will, if our 
proposals arc accepted, be concerned almost entirely with the 
production of salt from sources under imperial management. 

Inventions and Designs, the law and regulations regarding which are 
administered by the Controller of .Patents. 

The collection and distribution of commercial and industrial intelli- 
gence obtained from provincial and imperial ofiicers by the 
Director. 

The supply of stores, which will require ofiicers under the Cdntroller- 
General of Stores and the provincial Directors of Industries for 
purchase and inspection. 

The Indian Factories Act, which is administered by provincial depart- 
ments consisting of Chief Inspectors alffi Inspectors. 

The general encouragement of industries, including the grant of assist- 
ance and concessions to industrialists. 

Advice to Local Governments regarding the improvement of industries 
and the control of technical and industrial education. 

The administration of the various Acts relating to steam boilers. 

This head of work would bo carried out in the same way as in the case of 
the Factories Act, by staffs under Local Governments. 

Electricity. The Imperial Government has at present an Electrical 
Adviser, while tlie Local Governments have Electric Inspectors. 

Government factories for research or administration. These would he 
worked by engineers, technical specialists and chemists. 

The Controller- General of Stores would fix contracts for the supply of 
articles, among which engineering materials would bo the most important. His 
staff would consist of purchasers and inspectors for textile goods, timber and 
furniture, tools, machinery and manufactured or partially manufactured 
metals.. 

The Director of Commercial and Industrial Intelligence would collect 
information regarding the prices, movements and availability of raw materials 
and manufactured articles, new industrial processes, and the progress of 
industries in India. 

331. Provincial Directors would have a wide range of responsibilities. 
They would advise and assist local industries of all kinds in technical matters 
and would in many cases give direct financial aid. They would control 
industrial and technical education. They would collect industrial and 
commercial information, and would be the acivisers of their Local Governments 
in industrial and commercial matters. They would arrafige for the local 
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purchase and inspection of stores. They would hare under them a staff including 
engineers, technological chemists, specialists in various industries, craftsmen, 
and technical and industrial teachers of various grades." The Deputy Directors 
would assist the Directors in most of these functions ; and in particular would 
themselves inspect institutions for technical education. They would assist the 
smaller private industrial concerns^ and supervise the work of engineers and 
industrial specialists. They would also organise and administer the various 
forms of assistance to cottage industries. The special Intelligence Officers at 
Bombay and Calcutta would collect and supply commercial and industrial 
intelligence in these cities, especially in respect of foreign trade. 

Officers of the Imperial Industrial Service employed by Local Goyernments 
would be placed under their orders as in the existing cases of the Forest and 
Agricultural Services. 

332. A number of engineers would, as we have scon, be employed under the 
higher administrative officers both imperial and provincial. Though the 
majority of these engineers might be engaged either on short-term agreements, 
or with salaries and prospects designed to retain them in Government service 
only for short periods, we think that some of the posts might serve as a useful 
trainin" ground for higher administrative work. 

A certain number of men with training in chemistry, geology, and 
specialised forms of engineering, such as mining (for examplo in the Salt 
Department) and electricity would also he needed. 

333. A working basiffe for recruitment is thus indicated. It should not bo 
difficult to select young men with a thorough training in engineering, hut not 
yet definitely committed to any form of specialisation. If such men be 
recruited into a service with the duties and prospects of employment that we have 
described above, they would gradually acquire, in the less responsible depart- 
mental posts, business and administrative experience which would fit them for 
promotion to the higher grades. There would he some to whom the technique 
of their profession would make a stronger appeal, and these might prefer to 
specialise in different branches of engineering. 

If, on tl>e other hand, no such service be constitpted, Government would 
be left with a number of isolated posts, each of which would have to bo filled 
by separate recruitment or by 'casual promotion, and the result would bo 
discontent or inefficiency on the part of the staff, and constant trouble to 
Government in filling vacancies. Government would find it difficult to obtain 
men of the qualifications required for the higher posts by direct recruitment ; 
and would be in competition with private employers, who will themselves need 
just the type of men that Government is attempting to obtain. Unless, there- 
fore, the prospects and prestige of Government service are such as to counter- 
balance the attractions of higher remuneration elsewhere, Government would 
have to be content with inferior rilen. The young engineer brought into 
Government employment may, under the scheme which we propose, reasonably 
count on promotion in ^ue course to a post of Director, or of head of a depart- 
ment under the Industries B^i^rd ; or, if his abilities are adequate, to a member- 
ship of the Indian Industries Board itself. 

The parallel between these proposals and those for the soientiflo services 
is very close. In each case, we rely on the prospects of an organised service 
to facilitate recruitment by offering definite prospects and a continuous demand 
for men of a particular type, of whom a regular supply would be forthcoming 
in response thereto. The service would afford an elastic and convenient system 
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fllKng the various posts required throughout the country ; and its existence 
and traditions should inspire esprit de corps, and give its membei*8 
administrative experience and. opportunities for specialisation. These qualities 
are expensive to buy ready-made in the open market. We do not, in the 
case of either the Industrial or the Scientific Services, overlook the necessity that 
will arise for the recruitment on special terms of men for individual appoint- 
ments or lines of work, either from other Government services or from private 
employment, whilst outside consultants of high reputation will be needed 
from time to time to advise on specific problems. 

It will bo observed that the staff for the manufacture and inspection of 
munitions is not included in the above proposals. This staff will have to serve 
under special regulations, to secure the preservation of secrets of military value. 

The ordnance factories will be a unit sufficiently large to maintain a service of 
their own ; but exchanges between this staff and tho Imperial Industrial 
Service may occasionally be effected with advantage, and the latter would in 
any case provide a most useful reservoir for war purposes. 

834. Recruits for the Imperial Industrial Service should be men possessing The Imperiid 
qualifications such as will be obtained by mechanical engineers who have passed 
through the courses of training that we propose in Chapter X, or by students 
of the existing Indian engineering colleges who have obtained the full diploma 
in mechanical engineering. These qualifications are equivalent to, but not 
necessarily identical with, those required for admission as Associate Members of 
the Institute of Civil Engineers. The age of recruitment should not usually 
exceed 25 years. All recruits should be selected by a committee working under 
carefully prescribed rules. We think it desirable, if the young engineers whom 
we propose to recruit are to develope into valuable men, that they should be 
encouraged after about three years’ service to take study leave, which should 
be given on not more than two occasions, and for not more than two subjects. 

The total leave so enjoyed should not exceed one year in all and should be 
confined to the first 20 years of service. Men within two years of thcir 
pension should not be allowed study leave. These conditions would, we think, 
gWe the best results and prevent abuses. They might also be made applicable to 
the scientific services. 

The initial salary of men recruited under the conditions proposed above 
need not, on a pre-war basis, exceed Rs. 460 a month ; they should be on 
two years’ probation ; and should be eligible on confirmation for appointment as 
Industrial Engineers in provincial Departments of Industries, in Govern- 
ment research or pioneering factories, or even, in exceptional oases, as Deputy 
Directors. Thes^ latter appointments, however, should as a rule be filled by 
men with not less than six years’ experience of industrial work under Indian 
conditions. The pay of Industrial Engineers should be incremental, starting at" 

E-s. 600 on confirmation and rising by stages of Rs. 50 a year to Rs. 1,600, with 
an efficiency bar at Rs. 1,260. More highly paid posts should in all cases be 
filled by selection. 

The ordinary conditions governing the grant of pensions for Government 
service should be applicable. 

836. We think it necessary to point out that the work which the Industrial Possible 
Service would have to perform would eventually tend to change in nature. 

While it is impossible and useless to forecast the exact lines of alteration, the ^ ol 
general trend, if the industrial policy which we recommend prove successful, the wcttfc olflw 
will probably be in the direction of a lessened need for demonstration and departmuit. 
pioneering work, and an increased necessity for research, technical education 

27 
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and commercial and industrial organisation. The general characteristics of the 
staff employed would then become to a greater extent scientific and adminis- 
trative, and to a less extent technical tWn at present contemplated. But the 
possibility of this change is relatively distant, and it is unnecessary to make 
proposals at this stage for any consequent change in recruitment, 

336. To meet the situation which will exist before a regular Industrial 
Service has been built up, special measures will be needed. No time should be 
lost in introducing the proposed method of regular recruitment to fill the 
junior ranks of the service. But the selection of incumbents for the higher 
posts will be difficult, and there will be serious risks of failure and disappoint- 
ment, the results of wh^ch are bound to retard progress. It is, therefore, 
necessary to move cautiously ; posts should not he filled merely because such 
posts have been created, and permanent arrangements should not be made until 
satisfactory candidates are available, A policy of judicious opportunism must 
be adopted in respect of the sources of recruitment. Suitable men may be 
found in one or other of the existing services or in private employment. 
Though we think that engineering experience must even from the outset he 
regarded as a desirable basis, the capacity for organisation and general business 
sense will be of special importance in the case of initial appointments. Some 
indication of the lines on which we think that selection should be exercised 
in the case of Directors of Industries, which will be the most difficult of all 
posts to fill, has already been given in Chapter XXI. Bor these, and for other 
high posts, men may have to be engaged for limited periods and on special 
terms. 


{leoenity for 
fn^ians. 


337 . We have already alluded in Chapter IX to the desirability of increasing 
the provision for training young Indians in the higher branches of science and 
technology, thereby increasing in the country the number of potential recruits 
for the proposed scientific and technical services. We have made similar 
proposals for the training of young engineers of the kdnd required for the 
suggested Imperial Industrial Service. Wo recognise that at the outset there 
will be some difficulty in obtaining recruits either from England, in consequeni^ 
of the demands for qualified engineers for reconstruction after the war, of 
from India, because of the present relatively small field of selection. 

As the opportunities for technical training increase, however, wo believe 
that the necessiiy for importing specialists will diminish and that ultimately 
these services will bo mainly filled with officers trained in this country. 
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CHAPTER XXIII. 

ESTIMATE OF COSTS. 

338. The proposals which we have made for the development of Indian Scope and 
industries involve the creation of an Imperial Department with an Industries o* eetimnte. 
Board exercising executive control over certain Government activities, some 
of which are already carried on and some of which are new ; of provincial 
Departments of Industries, ten * in number, which will also take over certain 
duties from other departments, but will be mainly occupied with new work^ 

We have prepared ostimatelS showing the cost which the imperial and each of 
the provincial Governments w^ould he called upon to bear. These estimates 
have been framed to provide for the work whieh, we think, may be done and 
the situation which, wo think, will exist for some time after tJie end of the 
war ; and we consider tliat the total proposed expenditure can bo worked up to 
with advantage within a period of from five to seven years. A perusal of our 
report will show that we do not contemplate any extensive schemes of 
Government participation in actual manufacturing operations, and we provide 
no estimate of the cost of such Government factories as it may be found 
necessary to establish in the interests of national defence. Such expenditure 
would bo incurred in pursuance of definite schemes of working prepared by 
expert agency, and only after their necessity has been accepted by Government. 

Our proposals have in certain instances been framed only on general lines, 
and we have in some such cases suggested that expert committees be appointed 
to work out the necessary details. Moreover, the cost of experimental and 
demonstration work depends on the extent to which ideas likely to be useful to 
industrialists are evolved by the staff that we propose, and on the nature of 
lihese ideas. This can be determined only after detailed examination by that 
staff, based on some period of practical experience. The cost of construction 
and equipment of educational institutions and of industrial concerns is bound ' 
to be on a different basis under post-var conditions, and the salaries demanded 
by scientific and technical exports are also likely to be affected by the new 
economic position. Regarding all these items of cost we can be certain only 
of one thing, that they will be much higher than before the war, but how much 
this increase will be, and how it will bo distributed, it is impossible to foresee at 
present. We have, therejore, thought it better to adopt pre-war rates in all 
cases, a method which has the advantage of giving a fairly certain basis, on 
which readjustments can be made as soon as the course of events makes 
possible. 

We have confined ourselves to (a) an estimate of the cost of the superior staff, 
establishments, and ordinary oflBce contingencies required for the administra- 
tive organisations which we propose, {h) a rough estimate, based to some 
extent on the cost of existing institutions, of the initial and recurring expend- 
iture on research and education, and (c) a general indication of the scale on 
which research and demonstration factories are likely to be conducted. We 
have not attempted to estimate the cost of office buildings for the staff of 
imperial or provincial Departments of Industries j in some cases accommod- 
ation is already in existence ; in others buildings erected for war purposes 

* beadiugs in Stateineiit I nt ibe end ol dbpter* 
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toiay be made available ; in others offices may bo rented ; local ciroumstances and 
probabilities which we have no means of ascertaining must bo taken, into 
account in.each case. 

Some of our recommendations involve an increase in the cadres of the 
Agricultural and Forest Departments. These are in most cases either in 
support or in modification of proposals emanating from those departments, wliich 
have been referred to us for opinion, or placed before us in evidence. We do 
not feel it necessary to work out the detailed estimates for these proposals ; 
this task can be more appiopriately performed by the departments in question. 


IThe Member in 
dSUITSOb 

Be. 90>700. 


The Imperial Department of Industries- 

339. The charges on account bf the Member would be ; — 

Bb. 

Salary o£ Member . • . . . . . . . 80,0(J0 

Tour charges and travelluif? allowance . . . . . 10,700 

Total . 90,700 


ante Indian 
ladnstries Board, 
Be. 3.96,700. 


The pay of a personal clerk, etc., Mmuld bo found from the Board’s estab- 
lishment provision. 

34i0. For the cost of the Industries Board no very useful precedent exists. 
The Indian Munitions Board, which is doing somewhat similar work, was 
started and continues under war conditions, and its functions in the purchase 
and control of supplies for large armies in the field naturally overshadow the 
rest of its work. The best basis to take is perhaps that of the Jtailway Board, 
whose work is doubtless greater in volume than that of the Industries Board 
would be, though it is probably less multifarious. 


Ks. Bb. 


3 Members (Bs. 4-, 000) 

Secretary (Rs. 3,000) 

3 A&siBtant Secretaries (Bb. 1,000) 
Registrar (Rs. 800) 


1,44., 000 
86,000 
30,000 
9,600 


Total . 2,25,600 2,25,600 

Travelling allowance and tour cbai'; 2 :ea of the 


Board . . . . 

Bstahlisliment — 

3 Superintendents . . . . 

Clerical . . 

Total 

Allowances ..... 
Contingencies ..... 
Special charges .... 

Total 


15,000 

15,000 

Estimated. 

21,800 


One-half of 

97,500 


Railway 

Board. 

1,19,100 

1,19,100 


16,600 


Do 

19,500 


Do. 

1,000 


Estimated. 

37,000 

37,000 



Grand Total . . 8,96,700 

The total of Es. 3,96,700 compares with Ks. 6,12,000 for the Railway 
Board in 1913-14. 

As against this charge, we anticipate the possibility of savings on the cost 
of the Department of Commerce and Industry,' which the Department of 
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Ixidustries Bhoald relieve of a substantial poBtion of its work. The expect- 
ation of sayings is based on the work and establishment of the former depart- 
ment before the war, and without reference to any modification of those which 
post-wa? needs may entail ; we do not attempt any precise oalculation in' 
figures. The total estimate for the Department of Industries amounts to 
Es, 4), 87, 400, or, excluding the Member, Bs. 8,96,700, against a charge of 
Es. 3,46,000 for the Department of Commerce and Industry in 1913-14. No 
special provision is included for the supervision of ordnance factories ; wo 
consider that tho members of the Board should be able to perform this duty, 
if necessary, without addition to their number. We also think that' a scj)arate 
whole-time Pinancial Adviser will not be necessary, and have consequently not 
included his salary in these estimates. 

341. The nature and extent of the agency required for audit, apart from Audit and 
the ordnance factories, depends very largely on tho decision reached 
the distribution of tho purchasing organisation ; for the expenditure on stores 
would constitute by far the greatest portion of audit work. With tho degree 
of decentralisation which may reasonably he expected in r('si)oct of stores, 
the cost of the necessary audit establishment should not greatly exceed that of 
the establishment required in the case of Delhi, which amounted in 1913-1‘li 
to Es. 46,848. We, therefore, estimate under this head a lump sum of ils. 00,000, 

The total expenditure on the Member in charge, the Board, and on audit would 
thus amount to Es. 6,47,400. The incidence of this charge, which may bo 
looked on as the cost of general supervision and control on the total expend- 
iture for executive work performed by provincial and imperial departments, 
is less than five per cent. 


Subordinate Departments 

842. Of tho 16 heads of business which would, according to our proposals 
in Chapter XXII, fall under the control of the Department of industries, tlioro 
would be no additional expenditure in respect of items 3 (^Indian Explosives 
and Petroleum Acts), 4 (Stationery and Printing), 5 (Inventions and Designs), 

8 (the Paotories Act), and 11 ( Steam Boilers). 

343. Dnder head 1 ( Geology and Minerals ), we have suggested the Geology and 
appointment of a number of officers to inspect concessions of mineral rights Minerals, no 
belonging to Government. We understand that proposals have been made for addition, 
an increase in the staff of the Geological Survey- Department, which provide for 

a number of officers sufficient, we think, to enable the department to perform 
this duty, at any rate for the present ; we, therefore, think it unnecessary to 
frame any formal estimate of the cost of our proposals. 

344. Under head 2 (Salt), we have suggested the desirability of handing Salt, Rs. 800 
over to Local Governments the work of prevention in connection with the*®^^' 
extraction of saltpetre in the Punjab, the United Provinces, and Bihar ; and 

of confi.ning the work of the imperial department to the production and dis- 
tribution of salt from the sources at present under its control. This would in- 
volve the appointment of technioal officers to the charge of the department itself 
and of the different sources of salt ; but, in view of the fact that Local Govern- 
ments would probably arrange for the performance of salt preventive duties by 
amal^^amating with their excise staffs such portions of the preventive establish- 
ment as might be handed over to them, we are unable to estimate the financial 
diect of this part our proposals, though it should doubtless result in a saving. 
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Nor do we attempt any estimate of the lower establishment required for the 
actual extraction or production of salt, seeing that this would be increased at 
decreased according to the output which.it is desired to obtain. For the superior 
supervising staff wo estimate the following charges ; — 


iSuperintendent, Bs. 2,000 ...... 

Manager at Khewra, Re. 1,000 — 100 — 1,500 (1,333^) . 


Manager at Sambbar, Bs. 750 ') 

Manager at Pachbadra, Bs. 1,000- J * * ‘ ' 

Manager al Kohat . 1 ^ 600 each . , . . 

Manager at Warcba . j 

Chemist attached to the department for research and technical 
work, especially at Sambbar and Pachbadra, on an average 
pay of Bs. 1,000 ....... 


Bs. 

24.000 

16.000 

21,000 

12,000 


12,000 


Total . 85,000 


By relieving him of the duties of prevention, it should be possible to obtain a 
controlling officer, who may be styled Superintendent, on a salary of about 
Rs. 2,000. Under these conditions, the expert officers of the department should 
qualify for promotion to the post of Superintendent, which would require a 
general knowledge of salt extraction and administrative experience only. 

Against this w'e have to set off the cost of the corresponding portion of the 
existing staff : — 


Commissioner, Rs. 2,500 


Bs. 

30,000 

Deputy Commissioner, lls. 1,200 — 40 — 1,400 

• • • 

] (5,000 

Six Assistant CommiseionerB, of whom • 

One on Rs. 1,000 .... 

• • • 

12,000 

One on Rs. 900 .... 

• • • 

10,800 

and two on Rs. 500 — 30 — 800 will bo replaced by the establish- 
ment above noted and the remaining two handed over with 
the preventive posts ....... 

10,400 


85,200 


* Nett decrease . . Bs. 200 

This rearrangement of functions should reshlt in a great improvement 
in the methods of mining and handling salt, and in the utilisation of by-pro- 
ducts which are at present wasted, yielding, it may be anticipated, a greatly 
increased revenue to Government without additional expenditure on superior 
ostablfshment: 


Oommexcial and 

Xndmtrial 

InteUigence, 

Bs. 61,600 

udditioTiftl- 


345. Under head 6 (Commercial and industrial intelligence), we propose 

the following increases : — 

« 


Salaries— Director of Cojumercial and Industrial Intelligence, 
Bs. 2,500, against Bs. 2,000 at present. Note : 
Bs. 2,250—2,750 (or Bs. 2,750— 8, 260) was proposed 
by the Government of India in their despatch No. 168, 
dated the 7th July 1916 .... 

Establishment ........ 

Allowances to Trade Correspondents .... 

Contingencies (extra) 


-f 6,000 
+ 12,000 
+ 12,000 
+ 6,000 


36,000 


Our recommendations for the strengthening of tjie Indian Trade Qomroissioneris 
office in London involve {a) the appointment as Indian Trade Commissioner of 
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an officer of the rank of a provincial Director of Industries, and, (6) the deput- 
ation of three officers seconded respectively from the Agricultural and Forest 
Services and the Geological Survey. The salary which a Director of Industries 
would draw when serving in England may be calculated at the equivalent of ' 

B«. 2,000 per mensem, or Rs. 24,000 per annum, as against £1,350, the present 
pay of the Indian Trade Commissioner. An increase of Rs. 4,000 must be pro- 
vided on this account. The scientific officei's would have about 10 years’ service 
and would draw in India salaries of Rs. 1,000, Rs. 750, and Rs. 750, respectively. 

Under the ordinary rule.s, the salaries drawn in England by these officers would 
be approximately equivalent, at one shilling and four pence to the rupee, to 
Rs. 666, Rs. 500, and Rs. 5.00, or a total charge per annum of Rs. 20,000. To 
these must be added a charge for books and periodicals and office expenses of 
]^. 1,600, or Rs. 26,600 in all. No extra provision need be made for the 
Assistant to the Commissioner or for increase of establishment. The total 
increase under this head, therefore, amounts to Rs. 61,500. 

34-6. The system of purchase and inspection of stores which we propose Stores, 
would have to bo applied, both to stores at present purchased in England but 8,66,000. 
to be in future purchased in India, and to stores at present purchased in India, 
whether under a regular system of inspection as in the case of steel rails, or 
without any centralised or systematised organisation for purchase and inspec- 
tion, as in the case of oils, paints, and textiles. 

In preparing estimates of the cost of the organisation necessary for 
purchase and inspection we labour under the very great disadvantage of being 
unable to estimate, even approximately, the volume of bu.siness w^ich will 
have to be transacted. The stores bought in England in 1913-14 were valued 
at just below £4,000,000, and the cost of the Stores Department of the India 
Office was £62,000, an incidence of 1’5 per cent, on the value of the purchases. 

The Stores Committee of 1906, for reasons stated in paragraphs 99 and 100 of 
their report, considered that the true incidence was at that time actually about 
2 per cent., and a somewhat similar percentage would be reached were the same 
principles applied to the figures for 1913-14. It is impossible to forecast the 
extent to which Indian stores will in the future replace those now obtained 
from England ; but it is certain to be very substantial. The Stores Committee 
was of opinion (paragraph 63) that articles valued at one-seventh of the 
total sum spent in England could have- been obtained in India in the year 
1904-06. Since then the manufacturing capacity of India has greatly in- 
creased, and an extensive range of new manufactures is likely to be started after 
the war. On the other hand, articles such as steel rails and cement, wholly or 
mainly purchased in England in 1904-06, are now obtained in India. 

Figures do not exist to show the total purchase in India of stores b^ 
railways and. military and civil departments of Government; but the sample 
figures given below for local purchases by railway store-keepers and by 
certain military departments will give some indication of their extent. 

Stores purchased in India by certain railways in 1914-16, Rs. 1,41,00,000. 

In this year the purchases of rails and locally manufactured iron and steel 
articles were necessarily very small. 

Purchases of clothing, leather articles, etc., by the Army Clothing 
Department in the year 1913-14 

Rs. 

Imported 11,49,000 

Docal . , . , , , , , , 16.88,000 



Purchasing staff 
(Stores) > 
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The aborqi covers only a portion of the clothing requirements of tiie army 
in India. 

Local expenditure on supply and maintenance of peace stores (other 
tlian food) by the Supply and Transport Corps in 1913-14, Rs. 17,53,000. 

We have already indicated our opinion in Chapter XII that the precise 
allocation of purchasing and inspecting functions between the imperial and 
provincial agencies can only be made after an examination in some detail 
of the position in respect of each of the important classes of stores produced 
in India. To enable, however, an idea to be formed of the system that we 
propose, and of the incidence of its cost on that of the articles purchased, we 
have endeavoured to frame a provisional estimate of a centralised establish- 
ment which could do all that was needed, with the exception of small 
purchases w'hich would be effected through the proposed provincial agency. 
This estimate covers the purchase of articles such as boots and textiles at 
present dealt with by military departments; but does not provide for the 
purchase of materials for ordnance factories. For the imperial Stores Depart- 
ment we propose the establishment detailed in Table A (para. 361). This 
department would receive all indents from departments directly under tho 
Government of India and from Government railways ; and would be prepared 
to assist other railways by arranging to include their requirements in running 
con<racts,or by direct purchase on their behalf, if they desired it. It should 
also receive from tho provincial Directors of Industries indents for the supply 
of stores which cannot be purchased locally with advantage. There should 
be a central office ai, Calcutta ; and two stores depots, for testing purposes, 
one in Calcutta, one in Bombay. The stores depots would be for the receipt 
of miscellaneous goods which it may be necessary to examine and pass before 
they are issued to indenting officers ; stocks should not be maintained at tho 
depots. 

347. The purchasing would bo carried out by the following staff ; — 

4.. One Deputy Controller, with three Assistant Controllers, dealing with 
the following groups : — 

, ] . Electrical and mechanical appliances, hardware, 

implement'! and metals . . . One Assistant Controller. 

2. Railway materials ..... Two Assistant Controllers. 


B. One Deputy Controller, with three Assistant Controllers, dealing 
with : — 


1, Textiles ....... One Assistant Controller. 

2. Leather and articles of leather . , . One Assistant Controller. 

.3. Miscellaneous articles .... One Assistant Controller. 

0. One Deputy Controller, with one Assistant Controller, deah'ng with oils, 
paints, varnishes, and chemicals. 

It should, however, be possible to effect a considerable degree of delega- 
tion to provincial departments, especially in respect of certain types of 
machinery and tools, textiles, miscellaneous articles, oils, and paints. The work 
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of the above staff would consist mainly of fixing contracts ; casual purchases 
could probably be best effected in most cases by the provincial Directors. 

In addition a Supervisor of Stores Contracts, who should unite business and 
legal experience, would be required, to ensure contracts being drawn in due 
form and containing the proper provisions* needed to secure the interests of 
Government. 

848. The senior inspecting officers should each possess expert knowledge Inspecting staff 
regarding a particular class o’f materials. In all we anticipate that 6 
inspectors and 20 assistants will be required. This staff should be under a 
separate Deputy Controller (inspection), to ensure their independence of the 
purchasing branch. 

Table A gives details as to the superior staff and clei’ical and subordinate 
establishment which, w'C think, it would be necessary to employ. It will be 
seen that the total estimated cost of the department amounts to Es. 8,50,000. 

349. Associated with this Stores Department w'ould be the present Govern- The Testing 
ment Testing House at Alipore. It w'ould necessarily require extension, both House at 
as regards personnel and laboratory accommodation. jPees are now charged for ^hpore. 
tests, and, if this system be continued, the Testing House and its establishment 
should be self-supporting. 

360. We assume that the Controller-General, in addition to his general Possibilities ol 
supervising function.s, would be responsiblo for the transmission to the India decentralisation. 
Office of all indents which cannot bo complied within India. We.liave 

provided for the equipment of the imperial Stores Department with a full 
staff of experts ; but it will be for the committee whose appointment we have 
proposed to say to what extent the work of this department should bo 
decentralised. As suggested in Chapter XII, the Controller- General of Stores 
should arrange for the centralised purchase of certain articles, sucli as the 
products of Indian iron and cement works, which require inspection by highly 
qualified experts; he might also 'make running contracts for the supply of 
classes of goods which are required on a large scale, such as certain kinds of 
textiles and oils, and the local Directors of Industries would make their pur- 
chases under these contracts. By this means, competition between provincial 
Governments would be avoided, and manufacturers would be placed in a more 
favourable position for dealing with Government orders. The provincial 
Departments of Industries would be equipped with a purchasing and inspecting 
staff capable of dealing with a fair proportion of the local engineering and 
miscellaneous manufactures. 

The provincial Stores Pepavtments would have to deal with indents, the 
value of which would be roughly proportional to the provincial revenues. Ihe 
work of provincial Stores Departments would not bo confined to the purchase 
of stores required locally. Excepting stores purchased by the Controller- 
General, all supplies required by provinces should be purchased by the stores 
agency of the province in which they are produced. The volume of business 
handled by these departments would, therefore, depend to some extent on 
the manufacturing capacity of the province. - 

361. Our present estimate involves an annual cost of eight and a half lakhs Incidence of cost, 
of rupees and we think that purchases are not likely to fall short of croros, 

and may considerably exceed that figure. The resulting incidence is thus 
less than two per cent, and, though decentralisation, if efficiency is to bo 
uuuntained, is bound to add to the cost of purchase, some increase is po-esibls 
without raising the incidence to an unduly high figure. 


.28 
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Table A. 


Controller-General (Re. 2,750 — 8,000) 

I I Engineering . Deputy Controller . . . 

”§ ■< Textiles . . Ditto .... 


Monthly. Yearly. 
Rs. Rs. 
2.916« 


jS ^Chemical Industries Ditto 


1,750 

1,500 

1,500 

1,500 


Inspection Ditto ..... 1,500 

rRailway Materiale (2) 

» Textiles . 

^ Chemicals and Oils ^7 Assistant Controllqfs, Rs. 800 — 1,200 7,000 

gi Machinery. . ' (Average 1,000). 

Leather 

Miscellaneous . ^ 


Inspection 


6 Inspectors, Rs. 800—1,200 (Average 0,000 
Rs. 1,000). 

20 Assistant Inspectors, Rs. -150 — 700 12,000 

(Average Rs. 000).' 

Siinervisor of Stores Contracts . . 1,500 


Tola! . 

Travelling allowance 


Establishment . . . 

OflRce rent, contingencies, and dop6t 
expenses . . . 


. 85,C66§ 

7,250 

42,91 6§ 

(% 48,000)5,10,000 
2,50,000 

. 90,000 


Total 


8,50,000 


Industrial Edaoa- 352. Under heads 9 and 10 (Encouragement of industries, advice to Local 
tion, Rs. 89,200. Governments, and industrial and technical education), the only expenditure 
incurred by the imperial department would ho in respect of the staff of visiting 
experts, who would Avork directly under the appropriate member of the Indus- 
tries Board. The allotment of work among these should bo effected by one of 
themj who might be styled Senior Visitor. A small oihco staff, principally of 
tour clerks, would be required. The inspectors would be mainly concerned 
with industrial schools ; the inspection on behalf of the imperial department 
of the higher institutions would be largely performed by members of fhe 
Industries Board and other high technical officers. 


Salaries. 


Rs. Rs, 

6 Visitors, Rs. 1,000 average . • . . 72,000 

72,000 

EstabUshmenL 


Clerks (iucluding* tour clerks) . 

. . . 10,000 


Servants • < 

» • • • 

. 1,200 

11,200 

Allowances . 


. . . 12,000 

12,000 

Contingencies . 


4,000 

4,000 



Total . . 

09,200 


Imperial assistance to industrialists, which falls under head 9, would take 
the form of guarantees, loads, subscription of capital, special oonoes^ons of 
law materials at low prices^ or transport at f&>vouiaI)le rates. It is im^pbssihlB 
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io iorm any idea of the probable amount likely to be cliargeablo under thesd 
heads. A large proportion of the outgoings shotild bo recouped when the 
aided concerns are in full working. 

353. Under head 12 (Electricity) the charges on account of the 
Adviser to Government would remain unaltered ; but allowance should be ® 

made for the cost of hydrographic surveys. Bs. 8*00»00(ll 

The object of these surveys should be to determine definitely where sites 
exist for the generation of water power, either continuously throughout the 
year or with only a short period of intermission during the hot weather. It 
is not intended that each scheme should be worked out in detail ; but merely 
that sufficient information should be gathered to enable a definite statement 
to be made as to the general possibilities of a site. The survey should be 
placed under a Public Works officer of the rank of Chief Engineer with a 
wide experience, which should include the construction of storage works and 
the administration of irrigation schemes. It would be necessary to associate 
with him an electrical adviser, and it is for consideration whether the Electric- 
al Adviser to the Government of India could not perform this office. A certain 
amount of information of a not very definite character has already been collect* 
ed by the Public Works Department ; and this, wo think, should be carefully 
scrutinised with a view to selecting areas and sites for the initial investigations. 

It is impossible to say w'hat the result of these preliminary scrutinies will be ; 
but it may be taken as certain that ton or a dozen proposals would be Avorth a 
personal visit on the part of the Chief Engineer and would pos8il)ly justify the 
formation of survey parties for further investigation. It is also desirable at an 
early date to enquire into the potentialities of power supply from the groat 
irrigation canals of Northern India and the Periyar project in Madras. Wo 
may assume that it would be worth w'hile to begin with surveys at ten or a 
dozen different places, and that as many survey parties would be needed. It 
is not possible to furnish any very acemato estimate of the cost of the work ; 
but we assume that under the Chief Engineer two senior Executive Engineers 
would be required, and as many Assistant Engineers as there are parties 
establislied. We may take the cost of the Chief Engineer and his office 
establishment at Bs. 60,000 a year, the cost of the two senior Executive 
Engineers and their establishment at 11 s. 40,000 a year, and the cost of each 
survey party at Bs. 15,000 a year, or Bs. 1,50,000 for ten parties. A lump sum 
provision of Bs. 60,000 is also necessary for the establishment of gauging 
stations to measure the fiow of water in streams, and rain gauges to determine 
the amount of rainfall in the catchment basins, which will be mainly in 
places distant from established meteorological stations. It is probable that 
sufficient work would be found to keep this establishment for a period of about 
five years, making the total cost of this preliminary hydrographic survey about 
15 lakhs of rupees. 

364. We do not frame any estimates under heads 13 (Ordnance factories) Ordnattce 

and 14 (Inspection of ordnance manufactures). factories and 

inspection of 

ordnance 

manttfaotnres. 

366. Head 16 relates to chemical research, and includes the Indian Chemi- Chemical 
cal Service. The flbst of a portion of this service has been taken against the losearch, 
various heads in which these officers will be employed. ^The scheme, however, 
must be at present regarded merely as a general proposal, until it has been 
o^mined by the committee which we have proposed in paragraph 123 of 

28 a 
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demon8tration> 
Bs. 1,00,000. 
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Chapter IX, and we hare, therefore, not framed estimates to cover the whole of 
the scheme, though for the sake of convenience we indicate the probable cost 
of the nucleus administrative staff and laboratory. The increased cost in 
salaries for the service generally has been roughly foreshadowed in our report as 
about nine lakhs of rupees. 

We estimate the cost of the nucleus establishment on the following basis. 
We may assume that the superior staff detailed below can be advantageously 
employed : — 


Ks. 

Chief CLcmi&t, Rs. 3,000 36,000 

8 Chemists (of whom two will probably be physical chemists) ou 

average pay of Rs. 1,000 96,000 

Allowance must also be made for the cost of salaried research students and 
Of men brought in from time to time for special work from the Chemical Service. 
The reem-ring cost of the Pusa Institute, with nine specialists and with an 
expensive farming estate to keep up, is approximately Hs. 6,12,000 j that at 
Bangalore, with five specialists, is about Rs. 2,60,000, A total annual allotment 
of Es. 5,00,000 should cover the recurring cost of the imperial laboratory and 
nucleus staff, with all incidental charges. 

Our proposals also contemplate the appointment of three Deputy Chief 
Chemists, who would bo located at different centres of specialised chemical 
research, one or more of which might be existing research institutes, as may bo 
determined later. The cost of these officers is not, however, provided in this 
estimate, as this and other details of our scheme arc dependent on the con- 
clusions of the proposed committee. 

366. In paragraph 864 of this chapter we make provision for experi- 
ments and research which will include the rimning of pioneer and demonstra- 
tion factories under provincial Departments of Industries, such as, possibly, silk 
filatures and sugar or gut plants. The great bulk of the work under this head 
M'ould be of provincial interest, but there would also bo a few cases in which 
the results would be of much wider value and the expenditure and difficulties 
involved often proportionately greater, and these, we think, should be un- 
dertaken under the control and at the cost of the imperial department. 
As instances of experimental factories which could be more appropriately 
started by imperial agency may be cited {a) glass works, on account of the 
wide range of experts needed, and (6) wood distillation, which would yield results 
of very general application, and sliould be applied to a number of different 
tpecies of trees. It would he for the Industries Board to decide on the best 
site for the factory in each case and to determine the exact object of the 
experiment, which should be placed in charge of a suitable specialist. In some 
cases it would be possible, when the original scheme had been approved by the 
Board, to place such a factory under the general supervision of the local 
Director of Industries, but in others, especially Avhere the raw products dealt 
with are the property of a department like the Borest Department, it would be 
necessary to retain it under imperial control, which would be exercised by a 
member of the Board. Apart from initial capital outlay, which can only be 
estimated when the individual scheme is worked out, and would generally be 
recoverable before the experiment is concluded, we think that the average nett 
annual cost should not be more than Es. one lakh, though the budget provision 
for expenditiu'e would of coarse far exceed this figure. We anticipate that the 
products manufactured would usually more than cover the running expenses) 
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exclusive of the special staff and establishment which the experimental nature 
of the work would involve. 

Provincial Departments of Industries- 

367. The expenditure of provincial departments would fall mainly under Heads ol 

the following heads : — eapenditore. 

(1) Administration and control. 

(2) Education. 

(3) Experiments and demonstrations. 

(4) Professional advice and assistance to local industries. 

(6) Grants of loans, and supervision and inspection of rural industries. 

(6) The inspection of factories and steam boilers. 

(7) Collection of intelligence. 

(8) Purchase of stores. 

Under most of these heads, the previous experience available as a guide in 
framing our estimates is somewhat scanty. We may, however, now proceed to 
examine such as there is, and to draw therefrom such conclusions as seem 
practical. 

368. The administration of provincial Departments of Industries should be Administratloii 
in the hands of officers of the Imperial Industrial Service, and in each province 

there should be a Director of Industries, assisted in the larger provinces by * ’ 

a Deputy Director. The services of industrial engineers will also be required, 
who would conveniently be employed in territorial charges. In these charges 
•they would carry out many of the duties which we have assigned to Deputy 
Directors generally, besides advising and assisting owners of industrial 
plant, and administering the distribution of loans. In addition, staff may be 
required, as we have already indicated, for the purchase and inspection of 
stores. In Bengal and Bombay there should also be two special Commercial 
Intelligence Officers of the rank of Deputy Directors. Chemists who would be 
members of the Indian Chemical Service would also be required for one or two 
provinces which will not have technological institutes at the outset. The 
salaries which these officers should draw in each province would usually be those 
which they would receive as members of the services to which they belong, 
and the probable average figures are exhibited in Statement I at the 
end of the chapter, from which it will bo seen that the total annual cost 
amounts to Rs. 13,66,200. Wo have also proposed that the staff employed for 
the administration of the Electricity, Eactories, and Boilers Acts should be 
transferred to the Departments of Industries, and only in the case of the 
Electric Inspectors, for reasons given in Chapter XV, do we propose any 
additional expenditure. Eor these latter, we consider that a pay of Rs. 1,000 or 
Rs. 1,200 would be sufficient in the provinces where electrical installations are 
fewer in number. Eor the Electric Inspectors of Bengal and Bihar and Orissa, 
we propose salaries of Es. 1,600 in view qf the growing developments in the 
coal fields j while the special importance which electricity is assuming in 
Bombay will, we consider, necessitate a salary of Rs. 2,000 to secure an officer 
of first-rate abihties. The oost of the necessary subordinate establishment has 
been calculated for one or two provinces, and approximates to two-thirds of 
the pay of the officers employed. This basis has been adopted throughout, but 
we have thought it advisable to distinguish between the technical subordinate 
establishmient, which would include the staff of the headquarters* laboratories and 
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Workshops, and the clerical and administrative staff. The superior staff of the 
larger provinces would, as we have said, include industrial engineers who would 
be assigned territorial charges ; but, ultimately, as the subordinate territorial 
agency of circle officers becomes more efficient, we anticipate that some degree 
of specialisation will be found desirable ; and it may, for instance, prove 
convenient, while retaining at headquarters a single officer as Deputy 
Director who would assist the Director and would deal particularly * with 
economic and business questions and commercial intelligence, to hand over the 
work in connection with organised industries to a second officer who would be 
pre*eminently a mechanical engineer ; and to entrust the administration of 
loans to a third officer with Engineering knowledge, who would have acquired 
special experience in dealing with rural and cottage industries. 

369. The statistical returns furnished to the Educational Commissioner 
show that in 1916-17 the total expenditure in India on technical and industrial 
education was Ks. 27,17,913, made up as follows : — 


TABLE B. 



• 

Exponditaie. 

Number 

of 

studentss 

Co»t 

per 

student. 


Rs. 


Rs. 

Engineering Colleges 

8,26,7.'! 1 

1,819 

626 

Schools of Art . . . ' . , . , 

2,81,391 

1,695 

166 

Engineering and Surveying Schools .... 

8,02,694 

874 

346 

Technical and Industrial Schools . ■ . 

13,07,997 

10,037 

130 

Total 

27,17,913 j 




* Kote. — T o aimplifjr the figaroa, tho amali expenditure on female education^ almost entirely in mdustrial schools' 
ifl omitted from conBideration throughout. 


The average cost per student in Table B requires a more detailed analysis 
before any deductions can be drawn therefrom. This ve now proceed to 
furnish in Table C, which gives details regarding the four engineering 
colleges Under Government managfement, 


Table 0. 




^ Cost. 

Number 

of 

students. 

Cost 

per 

fitudent. 






Rs. 

* 

Rb. 

Madras 

• 

• 


• * • 

1,15,296 

811 

284 

Poona 

• 


> 

• • • 

1,18,792 

220 

512 

Sibpur 

• 

• 

• 

• • • 

2,33,795 

284 

528 

Roorkee 


• 

. 

* 4 t 

8,34,848 

304 

1,101 





Total 

8,26,731 

' 




217 


Trom Table C it will be Been that the cost per student varies fromEs. 284 
at Madras to Bs. 1,101 at Boorkee. The explanation for this great 
difference is that in Madras the students are non-resident and most of them 
are studying for subordinate grades, whilst at Boorkee the students are resident 
and a much larger percentage of them have in view the higher branches of the 
services. 

So far as is practicable, we have examined the budgets of the technical or 
technological institutions which already exist, few of which, however, provide 
as high a class of training as we contemplate should be given in the future. 
As a typical example, we might cite the Agricultural College at Coimbatore, 
the budget allotments for which, in 1918-19, amount to Bs. 1,27,553. This 
college provides for the training of from 100 to 120 resident students. Besides 
teaching work, the staff also carries on a considerable amount of research, and 
manages an experimental and demonstration fai*m which yields produce worth 
Bs. 25,000 per annum. The nett cost per student is, therefore, under Bs. 1,000 
per annum. An examination which we have made of the cost of an engineer- 
ing and technological institute on tlie lines which wo propose has led to 
somewhat similar results. In our estimates for technical and technological 
training we have assumed that the average cost of training would be about 
Bs. 1,000 per student per annum. This, we think, is*an inclusive figure. 

We have drawn attention to the urgent necessity for the training of 
mechanical engineers ; and we are indebted to the East Indian Eailway 
Company for a detailed estimate (see Appendix N) for a school of engineering 
at Jamalpur, on the lines we have pro 2 )osed. The establishment of this school 
would involve a capital outlay of Bs. 2,76,000 and recurring charges of 
Bs. 1,50,000, and is intended to provide accommodation for 160 students. This 
estimate of capital expenditure allows for existing hostel accommodation for 90 
apprentices, costing Bs. 90,000 ; and this amount should be added to arrive at 
the total cost of establishing a school on the lines worked out by the engineer- 
ing authorities of the East Indian Bailway. The conditions at Jamalpur are 
somewhat exceptional, as the proportion of European apprentices is unusually 
large. We have prepared an estimate for an engineering school associated with 
a large engineering establishment, in which all the apprentices would be Indians, 
and we find that the capital outlay required on a basis of 200 apprentices works 
out at about Bs. 2,000 per head, and the average cost per annum at Bs. 670 
per head. Considering that more than half the training of the apprentices is 
given in the workshops, the cost is very high ; but this is due to the fact that 
we consider it necessary at the present time to offer special inducements to 
attract a sufficient number of educated Indians as apprentices. These induce- 
ments take the form of free board and lodging in addition to the wages 
which they will earn ; but we anticipate that, as the prospects which will be 
open to this class of student become better appreciated, the necessity for free 
board and lodging will gradually disappear ; and that in the meantime public 
bodies and individuals will offer scholarships to provide for students in excess of 
the number estimated. The artisan apprentices would also receive elementary 
technical instruction in the engineering school which we propose, but we do not 
consider that this will involve extra expenditure on buildings, equipment, or staff. 

860. In regard to the capital cost of new colleges and institutes, we have 
not been able to obtain* figures om which a reliable estimate can be based. The 
College of Engineering in Madras is in course of transfer to a new building ; 
the sanctioned estimates amount to Bs. 17,76,000, and, allowing for the value of 
the plant and apparatus transferred from the existing college, we may aesaiyna 



that the capital value of the ne^r college will be Rs. 20,00,000, It will 
provide accommodation for 500 residential students. The majority of these, 
however, belongs to the upper subordinate and subordinate classes, and it 
is fair to assume that the accommodation provided for the staff and the 
equipment of the laboratories and workshops would have to be on a somewhat 
larger scale if all the students belonged to the advanced classes. Students of 
technology would, however, be of various grades, and, while the capital outlay 
for the highest grade would certainly be not less than Rs. 6,000 per head, the 
average for all classes would probably not exceed Rs. 4,000. 

We have been furnished by the Director of the Indian Institute of Science 
with a very detailed analysis of the capital expenditure incurred on that 
institution. The total amounts to Rs. 23,50,000. At the very outside it is 
capable of providing accommodation for 100 research or advanced students. 
The expenditure in this case has been on a lavish scale and, making allowance 
for this, the capital outlay per research student need not have exceeded 
Rs. 20,000. Beside the educational returns on this expenditure in the shape of 
trained research workers, the commercial value of the research results must 
also be considered, for it exceeds the total capital outlay on this institute, 

361. It now becomes necessary to frame some estimate of the number of 
students for whom higher education in engineering and technology should be 
provided. The Department of Statistics has furnished us with a return of the 
number of large industrial establishments in India, and of the number of 
persons employed in them. The number of establishments is 4,053 and of 
persons employed 1,136,147. The figures relate to the year 1916 and do not 
include any returns from the mines. We have not been able to make use of 
these figures, and we present them merely to afford some indication of the 
scale of manufacturing operations at the outbreak of war. But, with these figures 
before us, we think It will not be deemtid excessive to provide for an annual 
outturn of 400 trained technologists and 400 mechanical engineers, capable 
ultimately either of becoming foremen, or of occupying positions superior to 
those of foremen. Taking the average length of the courses for technological 
students as three years, there would be 1,200 under training at any one time. 
The capital outlay involved would be about Rs. 60 lakhs, out of which, after 
assessing the valuation of existing facilities, Rs. 40 lakhs may be taken as new 
expenditure, and the annual expenditure would be Rs. 12 lakhs, to which must 
be added about Rs, 7 lakhs • for the training of the civil engineering students. 
The course for mechanical engineers will usually not be less than five years, 
which involves a provision for 2,000 apprentices at a cost of Rs. 40 lakhs initial 
charges and Rs, 11,40,000 recurring. 

The cost of improving the existing system of mining education, as estimated 
by the Maopherson Committee, was as under 


Sohool of Mines — 

Rs. 

Initial ..... 

. . . 5,56,000 

Recurring .... 

. . . 98,000 

Evening classes — 

Initial ..... 

1,51,000 

Recurring .... 

. . . 71, COO 


We accept these figures for the purposes of this estimate. 


* Oat of Rfl. 8|20j1rdl shown in Tnble 0 about 7 lafcht my bo (saken as the exj^euditure exclusive^ on 
nnghiaafiiif* 
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362. W e may now proceed to consider the cost of training students of a 
lower grade. The returns of the Educational Commissioner for 1916-17 throw 
some light on this ; but as the work has been done hitherto in a very unsatis- 
factory way, it is evident that a much larger expenditure will have to l)e 
incurred in future than in the past. 


# 

Table D. 

$ 


— 

Oovernnient. ^ 

Local Fund 
and 

MuuicipalitloH. 

Private 

aided. 

Private 

unaided. 

Schools of Art .... 

5 

* • 

1 

3 

Kngineering and Surveying Schools . 

9 

i 

1 

7 

! " 

Technical and Industrial Schdols 

38 

4-1 

85 

1 

17 


Table D furnishes details regarding the number of schools of art, of 
engineering and surveying schools, and of technical and industrial schools 
at present in the country. Some are managed by Government, some by local 
funds and municipalities, and some by private agency, and the last-named are 
divided into those which receive grants-in-aid and those which do not. The 
unaided schools may bo omitted from consideration, as the usual reason for 
their non-receipt of Government aid is that they are not classified as eligible. 
The five Government Schools of Art train 1,310 pupils at a cost of Rs. 2,61,314-, 
which works out almost exactly to Rs. 200 per head. The Government 
technical and industrial schools, which are really all industrial schools, are 38 
in number and train 2,431 students at an average cost of Rs. 160 per head. 
Those under private management aided by Government are 85 in number 
and train over 4,000 students at an average total cost of Rs. 177 per head. 'I'hcse 
are mainly mission schools. 

These average figures are not of much value, as they relate to institutions 
of very different merit. In all these schools some part of the receipts is derived 
from the sale-proceeds of work done in the school by the pupils, and in the better- 
managed schools this is an important source of income. Taking this into 
account, we think that industrial schools can be run at an average cost per 
pupil of Rs. 200 per annum, and that they can bo established with a capital 
outlay of Rs. 600 per student. Ordinarily, schools should not train more than 
100 pupils at a time. The average attendance at present is very much less 
than this, but only a few of these institutions are under competent superin- 
tendents with a trained staff of teachers. Our estimates provide for the ultimate 
establishment of 160 such schools, affording accommodation for 16,000 pupils 
and involving a capital outlay of Rs. 75,00,000 and annual recurring charges cf 
Rs. 30,00,000. The whole of this expenditure should not fall upon provincial 
revenues, although it figures in Statement II as a provincial charge. As these 
are institutions which would be entirely devoted to the improvement of cottage 
industries, and would be almost entirely of local interest, the bulk of them, 
therefore, should be controlled and supported by local bodies or by private 
agencies, and be assisted by Government only through grants-in-aid. Por 
purposes of administration the schools would be grouped territorially under the 
Deputy Directors, who would doubtless avail themselves of the services of the 
expert head masters of the higher-grade Go-^jernment schools in matters 
connected Withlihe detailed working of the smaller schools. 


29 
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363. It would also, however, be necessary to appoiut thoroughly qualified 
visiting experts for industrial schools, and those have been included in the cadre 
of the imperial department. The majority of industrial schools can be grouped 
as metal-working, textile, and wood-working schools, a division which would 
require three experts for each province as inspectors ; but it is fairly certain that 
no one province would be able to find full-time employment for so many men. 
The inspection of these schools, and the control of those which are either directly 
under Government or under local bodies, should, we think, be provided as 
follows. The Government schools should, as we have already proposed in 
paragraph 143, be under the charge of one or more skilled industrial teachers, 
M'ho would be primarily responsible for their eflaciency. The advantages of 
sharing in this arrangement would be also open to industrial schools under 
local bodies. This would save expense in the first instance, and admit of some 
reduction on the estimate we have framed. Later, as funds were available 
and skilled teaching staff was trained, each school might be self-contained. 
The ultimate responsibility for these schools would naturally lie with the 
Director of Industries, who would regularly inspect them with the help of his 
superior staff. We have, however, pointed out the divergencies of method, and 
the general inefficiency of tliese schools, and have drawn attention to the 
necessity of securing a better appreciation of the most promising methods of 
working. We are, therefore, of opinion that the inspection work should be done 
by imperial officers who should, in all cases, however, rei)ort to the Local 
Government responsible for the schools inspected. It is highly important, in the 
matter of inspection, that the charges of the officers responsible for this work 
should be allotted by subjects, rather than on a merely territorial basis. They 
should be able to advise in regard to the instructional courses, the manufactur- 
ing processes, and the commercial disposal of the goods manufactured. Cottage 
industries are of enormous importance in India, and, if they are not only to 
hold their own, but to make real progress, they must be assisted by the best 
experts obtainable. Wo doubt whether an officer can effectively inspect more 
than 25 schools scattered through India, and, on the assumption that ultimately 
there will be 150 industrial schools, about six visiting expei^ would be required 
(see para. 352). 


lliperiments and 
demonstrations, 
Rs. 6,50,000. 


364. In the aggregate a great deal of money has been spent in the past 
upon experiments and demonstrations ; but little or no information is available 
regarding the conditions under which these were carried on, and this expend- 
iture consequently affords no useful basis for future estimates. In -the 
Memorandum on the Department of Industries in the Madras Presidency, 
Appendix J, we find that the experimental manufacture of aluminium ware 
was carried on for six years and resulted in a nett profit of Rs. 30,000 ; 
while chrome-leather experiments extended over seven years and cost in 
all Rs. 65,000. Similarly, in regard to weaving, Rs. 86,000 was the 
nett expenditure in 16 years. These figures show that a great deal of 
work can be done for comparatively little money ; but, on the other hand, 
pumping and boring operations in 11 years have cost Rs. 6,80,000, and the 
budget estimates for 1917-18 provide for an expenditure of Rs. 1,48,000. 
Against this charge, a sum of Rs. 35,000 in receipts from fees is estimated. 
We find that in the budget of the Madras Department of Industries for 1917- 
18 a provision of Rs. 1,18,000 is made for industrial experiments, and that, in 
the Agricultural Department’s budget, the sugarcane breeding station at 
Coimbatore is estimated to cost Rs. 42,000 ,a year. Excluding such experi- 
ments and demonstrations as may properly fall within the purview of the 
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imperial department, we have come to the conclusion that under this head the 
following provisions should bo marlo for <,he provincial departments : — 


Madras . 

Bombay 
Bengal . 

United Provinoos 
Burma . 

Punjab . 

Central Provinces 
Bibar and Orissa . 

Assam .... 
North-West Frontier Province 


I 


J 



Es. 

1,00,000 each. 


50.000 eaeli. 


25,000 each. 


These sums do not include the salaries of the officers w’ o would control 
such work, which would bo borne on the provincial establishments. 


365. The work of giving advice and assistance to local industries will form Professional 
part of the duties of the Director of Industries and his staff and should iuvolve 
no expenditure beyond that j)rovided under the head of “ Administration and jQgjjj industries, 
control ” ; in fact, under this head, there should be a gradually increasing 
income, as only in backward tracts should such work be undertaken without 
fees. We have seen that such fees are already levied in the Madras Presidency, 
and we gather that they have not proved deterrent to industrial progress, while 
they prevejit much waste of time in dealing with futile applications. The 
Madras rules, as sanctioned in Goverument Order No. 866, dated August 
10th, 1916, will illustrate the lines on which it has been found possible 
to work such a system. 

360. In Chapter XX we recommend the grant of advances and Grant of loans 
hire-purchase loans on the lines that have been experimentally followed . 

^ A V flUlPftrVlBiQtl fttln 

in Madras and Mysore, and we'" estimate that, when the provincial 
Departments of Industries are fully equipped, advances to the extent of about a rural indgstrios, 
orore of rupees a year might be taken with good results. The whole of this 12,78,000. 
money would bo spent on the equipment of cottage industries and the establish- 
ment of comparatively small factories, or of power plant mainly engaged 
either in lifting water for irrigation or in the preparation of local raw produce, 
largely agricultural. The administration of these loans would necessitate the 
examination of the security tendered by the applicants, and the consideration 
of their capacity to carry on the work that they propose to take up. In almost 
every case it would also involve a very careful scrutiny of the conditions 
affecting the success of the enterprise. Where loans are granted, it will almost 
inevitably follow that plans and estimates will have to be prepared, the 
machinery purchased and erected, the staff to work it trained and, finally, the 
plant handed over in good working order. To perform these duties we have 
proposed, under the bead '' Administration and control ”, the appointment of 
Deputy Directors with experience in mechanical engineering, and they 
should be assisted by a sufficient subordinate engineering establishment, mosi. 
of which would be organised in territorial charges. We think that at first 
the enquiries into titles and eneumbranoes of landed property might he 
conducted by the local revenue staff ; later on, if the work increases largely, 
special arrangements may prove necessary. For a major province making 
advances which would average about 10 lakhs of rupees a year, and be 
recx>verablo within a period of six years, the maximum outstandings would 
amount to 60 lakhs of rupees which, at per cent, interest, would yield a 

29 A 
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tovonuc of Us. 3,76,000. As ttio rate for tcikcm loans was fixed wlien the 
conditions under which the Government of India could borrow money were 
very different from those now existing it would be necessary to consider 
whether the interest chargeable should not be raised to a figure which would 
render this important branch of the work more or less self-supporting. In some 
at least of the major provinces we anticipate that employment may be found 
•within five years for about 16 circle officers in each, who with their establish- 
ments would cost on an average Rs. 1,000 a month each. Roughly, it may bo 
assumed that at least one-third of their work would be connected with the 
disbursing of loans and the carrying out of hire-imrchase agreemente; and, on 
this assumption, and taking the cost of supervision and establishment into 
account, there would be chargeable against the loans account in sueli a 
province, as the cost of administration, about Es. 80,000 a year. If, for 
example, money can be borrowed at per cent, interest, the charges would 
amount to Rs. 3,30,000, and the cost of administration to Rs. 80,000, making a 
total of Es. 4,10,000, which would be covered by a rate of interest on the loans 
of 7 per cent. It would not press unduly on borrowers if 71 per cent, were 
charged to allow a margin for contingencies. This sliould not prove at all a 
heavy burden, as experience has shown that the economic results of such 
loans, when properly expended, are very striking, and not a few instances 
have occurred in which the whole capital outlay has been recouped within one 
or two years. It should be the policy of the Departments of Industries to 
make the work of supervision and inspection as far as possible self-supporting. 
Efforts should be also made to encourage the establishment of rural engineer- 
ing factories capable of taking over the work which, in the first instance, would 
have to be done under the supervision of circle officers ; the facilities which 
wo have proposed for training mechanical engineers would help to render this 
possible. 


Inspection ot 
factories 
and steam 
boilers. 


367. From the Budget Estimates of 1917-18 the following tabular 
statement has been prepared showing the expenditure on the inspection of 
factories and steam boilers. 



Factories. 

Boilcrb. 

- 

Bombay . . • . 

Ks. * 
09,000 

Rs. 

92,000 

Bengal 

02,000 

... 

Madras 

32,200 

32,100 

Burma 

17,300 


United Provinces 

16,700 

25,200 

The Piiujab ... ... 

Central Provinces . . . . . • . . ! 

13,600 

1 4,900 

25,600 

Bihar and Orissa ........ 

700 

4 t* 

i\,dsam •••<». ••••• 

• ^ % 


Total 

2,11,500 

1,89,800 


Wc have no additions or alterations to suggest under these beads. 
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868. The collection of commercial and 'industrial intelligence would bo Collection 
effected by the yarious members of the departmental staff in the course of their 
ordinary work. The territorial organisation of the staff would no doubt intelligence, 
rendes this easier. A compiling and recording agency would bo required, Rs. 36 , 000 . 
which is included in our estimate of the Director’s office charges. In the 
case of Bombay and Calcutta, wo have recommended the appointment of 
special jirovincial officers for commercial and industrial intelligence ; their 
salaries, in consideration of the vork which the commercial importance of 
those cities would entail, should be Es. 1,500 a month. 

369. The share of the cost shown in the present estimate under the head, Purchase ol 
Stores (Imperial), which would ultimately be made over to provincial depart- stores, 
ments, would depend on the decision reached as a result of the special enquiry 
which wo have already suggested. 


Capital Expenditure — (c') Uecommended Schemes, 

Under the head of capital expenditure it is possible to furnish only a 
rough estimate based upon the figures which w e have obtained regarding the cost 
of buildings and equipment of existing institutions, and upon the immediate 
needs of the provinces, so far as we can estimate those. 

370, We have already stated that we think provision should ho made for Industrial 
training 15,000 pupils, and that the average cost of the industrial schools and schools, 
their equipment will he Es. 500 per pupil. Tliis involves a total expenditure 
of Es.-75 lakhs, from which must be deducted the value of such e\isting 
institutions as may prove suitable. From Table D it will he seen that there 
are at tlie present time 181 schools owned as follows; — 


Owner. I 

No. 

No of pupila. 

Government . . . . ^ . 

1 38 

2,431 

t 

Local Funds and Municipalities . . . . 

41 

1 

2, CHS 

Private bodies receiving grants-iu-aid ..... 

1 

! 85 

1 

4,0U2 

Private bodies not receiving grants-in-aid 

17 

516 

Total 

181 

10,037 


Some of these may disappear, others may be greatly modified, and now 
schools may be started. It would not be safe to reckon that more than Es. 20 
lakhs can be taken as the value of buildings that would he of use under our 
proposed scheme ; and the nett cost would be, therefore, Es. 66 lakhs. 


371. Tho following tabular statement shows the amounts which wo think Technological 

should he provided for each province for technological institutes : — 

^ ^ ° T 1 , Rs. 47,00,000. 

ijakh«i. 


Burma .......... H 

Bihar and Orissa ....... 13 

United Provinces ........ G 

Bengal ......... 10 

Madras .......... b 

Bombay .......... 5 


At present, beyond tho school of engineering at Insoin, no provision has 
been made for technical education in Burma. A technological institute is 
needed in or near Eangoon which should at the outset provide aceommodation 
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for about 100 students. The capital outlay per head would be considerably 
above the average rates shown in paragraph 36D in view of the high cost of 
materials in Burma and of the fact that the institute would be at first on a 
limited scale. We have, therefore, proposed a total expenditure of B(S. eight 
lakhs. 

Technological institutes would be required for Bihar and Orissa and for 
the United Provinces, which might be at Bankipore andOawnpore, resp^ectively ; 
for each of these an initial outlay of Es. six lakhs shoiild be sufficient. The 
former province would also require a school of mines at Dhanbaid and 
improved accommodation for evening classes on the coal fields costing in all 
lls. 7,07,000, or (say) seven laklis of rupees. 

Bengal has at present only the Sibpur College of Engineering ; chemical 
technology is inadequately provided for, and about Es. four lakhs could usefully 
be spent on developments for this pm'pose. A technical institute might bo 
required at Dacca on a similar scale to those we have proposed for Bankipore 
and Cawnpore. This would make the total expenditure on capital account in 
Bengal Es. ten lakhs. 

The College of Engineering, Madras, at a cost of Es. five lakhs, can be 
expanded into a technological institute to which the Leather Trade School 
should be attached. 

In the Bombay Presidency there is already the Victoria Jubilee Technical 
Institute and the Poona College of Engineering; those can be usefully 
develojped, the former with special reference to chemical, and tbe latter to 
electrical, technology, at an estimated cost of Es. 2| lakhs each. 

Total for India ....... Re. 47,00,000 


Training of 
mechanical 


engineers, 

Its. 40,00,000. 


372. In connection with railway workshops or large engineering establish- 
ments, we propose the establishment of ten schools, •each capable of dealing 
with about 200 apprentices. These schools would be located alongside suitable 
existing workshops, which would result in 'the following distribution one 
each in Madras, United Provinces, Punjab, Bihar and Orissa, Burma, and 
Assam, and two each in Bengal and Bombay. Wo estimate that each school 
will cost about Es. four lakhs, made up as follows : — 

Rs. 


Hostels for 200 apprentices 
School buildings 

Models, furniture, and equipment 
Houses for staff . . . 


2,00,000 

75.000 

26.000 
1,00,000 


4,00,000 


No provision has been made for the cost of the site, as land can usually be 
provided free of cost. 

Por ten schools the capital charge will be Es. 40 lakhs. 

Wflikshops and '^73. We gathered from the experience acquired in Madras that a 
labotatoiies technically qualified Director of Industries would find it extremely convenient, 
binoto*‘^ceB purposes of tost and experiment, and for the expeditious transaction 

Bi. 8,00,000. ' current work, to have a small mechanical workshop and laboratory for both 

ohomical and physical tests. Provision for the upkeep of this has been made under 
the heading of establishment, and the cost of materials and experiments would be 
met from the provision for experiments and demonstrations. These workshops 
and laboratories may be estimated to cost eventually from Es. 60,000 to 
BiS. 1,00,000, but would only gradually be built up as work developes and 
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mdustrial progress is made. A total provision of Rs. eight lakhs, which would 
be spread over about five years, is deemed sufficient for this item. 


Capital Bivpenditure — (5) Possible Schemes. 

374. The remaining proposals involving capital expenditure arc : — 85.00.005, 

(1) The Metallurgical Research Institute at Sakchi. 

(2) The Central Chemical Research Institute. 

(3) The Imperial Engineering College. 

In regard to the first two of these, however, we have only suggested their 
examination by export commitieos ; while we do not contemplate the eaidy 
establishment of cither the second or the third. It is, therefore, perhaps needless 
at this stage to do more than indicate roughly our own opinion of the scale on 
which wo think they should be undertaken. In putting forward the figures 
given below we have carefully scrutinised the expenditure incurred in recent 
years on the highest-grade teaching and research institutes which have been 
started. 

The Central Chemical Research Institute should be on a slightly larger 
scale than the Indian Institute of Science at Bangalore, and may, therefore, he 
estimated to cost Rs. 20 lakhs. The Imperial Engineering College should, we 
think, provide ultimately for about 500 students which, at the rate we have 
already given, viz., Rs. 6,000 per head, would cost lls. 30 lakhs. The Metalhirgi- 
cal Institute at Sakchi would probably provide a four years’ course for 60 
metallurgical students. Owing to the expensive character of the equipment 
required for metallurgical experiments, and the relatively small number of 
students to be provided for compared with the other technological institutes 
we have proposed, the capital cost may be taken at Rs. 8,000 per head, or 
Rs. 16 lakhs in all. 


Summary of Estimates. 

376. Statements II and III, appended to this Chapter, show in a tabular 
form the annual charges on account of the imperial and the provincial Depart- 
ments of Industries, which amount to Rs. 24,63,900 and Rs. 98,98,600, respect- 
ively, or Rs. 1,28,62,400 in all. Only new expenditure has been included in the 
figures for the imperial department; but, in the, case of the provincial estimates, 
it is necessary to set off against the proposed expenditure the existing charges, 
which cannot be exactly determined, but are approximately Rs. 38,00,000, 
including Rs. 27,00,000, shown in Table B as the existing cost of industrial and 
technical education, Rs. four lakhs for Eaotories and Boiler Inspection (para. 
367)» and lls. seven lakhs on Industrial Departments. A further deduction 
should be made on account of local contributions, to which reference is made 
in para. 862, but it is impossible to estimate the precise share which local bodies 
may be willing to take in the provision of industrial education. Omitting 
this latter, the total additional recurring charges, therefore, would be in the 
neighbourhood of Rs. 86 lakhs. 

In Statement IV the estimated capital expenditure under various heads is 
shown. It amounts to Rs. 160' lakhs, with a further possible expenditure of 
Rs. 66 lakhs. We consider that an annual grant of Rs. 30 lakhs for about 
seven yeara will meet the demands which are likely to be made if the schemes 
which we have recommended are carried out. 
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STATEMENT II. 

Detailed statement of provineial recurring expenditure. 
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STATEMENT III. 


Summary of Imperial and PEoviNCuii Reourrino Expenditure. 


Imperial Expenditure, 

Rs. Rs. 


Department of Industries ..... 

. 6,4.7,400 


Commercial Intelligence ..... 

36,000 


Indian Trade Commissioner . . . .... 

. .85,600 


Stores 

. 8,66,000 


Visiting Experts for Industrial Education . 

. 99,200 


Hydrographic Survey ...... 

. 8,00,000 


Central Chemical Laboratory . . , , . 

. 5,00,000 


Research and Demonstration Factories 

. 1,00,000 


^ Less pavings on Salt 

24,04,100 

200 


Total 

. 24,63,900 

24,68,900 

Provincial Pa^pendiiure, 

Bombay ........ 

. 16,91,000 


Bengal ........ 

. 16,04,000 


United Provinces ...... 

. 15,97,800 


Madras ........ 

. 18,79,300 


Bihar and Orissa ...... 

. 10,27,700 


Burma ........ 

. 8,22,500 


Punjab ........ 

. 7,81,100 


Cential Provinces 

. 6,86,000 


Assam . 

. 3,37,000 


North-West Frontier Province . . ' . 

. 1,22,000 


Total 

98,98,500 

98,98,600 

Grand Total " 

‘.,23,62,400 

STATEMENT IV. 

Estimate op Capital Expunditiirf, 

(a) Eecomniended iSc/iemes. 

Industrial Schools ...... 

Rs. 

. 55,00,000 


Teohnologleal Institutes ..... 

. 47,00,000 


Mecbanieul Engineering Schools .... 

. 40,00,000 


Woikshops and Laboratories attached to Director’s Offices 

. 8,00,000 


(1) Possible Schemes. 

1,50.00,000 


Metallurgical Institute ..... 

. 16,00,000 


Imperial Engineering College .... 

, 80,00,000 


Central Chemical Institute ... 

. 20,00,000 



66 , 00,000 
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CHAPTER XXIV. 

SUMMARY OF RECOMMENDATIONS. 

Chapter I, Rural India, past and present. Chapter II. Some Indus- 
trial Centres and Districts. 

(1) Tho first two chapters arc introductory and d^criptive, the case 
of Burma being specially dealt with. 


Chapter III. Raw Materials for Industries. 


(2) Indian industries must be largely based on agricultural products, and 

the Agricultural Services require strengthening to undertake tho uecessary q 

research work. Attention is specially directed to tho problems presented by 
cotton cultivation, by sugar cultivation and manufacture, and the necessity for 
scientific work on oil seeds is brought to notice. 

(3) The trade in hides and skins and tho tanning i)idustry arc of great yide Appendix 
importance. The solution of tho existing problems lies in stimulating the®, 
production of leather and of lightlydauued hides and skins. Tho 2)ossession of 

an abundance and great variety of natural tan-stufl's lends special importance 

to this industry in India. ... , , 

Vide Chapters 

(4) The mineral resources of India offer opportunities for imiwrtant IV, XXII. 

developments. Appendices F, F. 

(5) The forest estates of Government yield inadequate returns, and an 
expert service of forest engineers is required to facilitate extraction. Provision 
for the training of forest engineers should be made in India. 

(6) Special measures are required to bring timbers of tho loss-knou'n 
species to the notice of consumers. Government depots under tho charge of 
officers selected for their commercial ajjtitude should be established for this 
purpose. 

(7) The staff and equipment of the* Eorest Research Institute at Dehra 
Dun are insufficient and additions to the staff arc necessary. 


(8) The Departments of Industries should co-operate with the Forest 
Department to create the necessary link between tho research officers and 
possible consumers of special timbers. 

(9) Plantations should bo established to secure a concentrated and, there- 
fore, cheap supply of suitable wood for special industries and for fuel. 

(10) Indian fisheries (especially deep-sea fisheries) have bc‘en neglected, 
except in the case of Madras, and their possibilities should be developed by 
properly equipped Fisheries Departments. Scientific ichthyologists should be 
added to the Zoological Survey. The creation of Fisheries DepiCrtments in 
Burma and Bombay, and a substantial addition to tho staff of tho Bengal 
Fisheries Department, are suggested. 


Chapter IV. Industrial Deficiencies of India. 

(11) The industrial deficiencies described show the national necessity of 

30 A 
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Fide Beoom. 
mendation (182) 


Vide also para- 
graph 26. 


establishing certain “ key ’* industries. ‘Where, secret or very highly specialised 
processes of manufacture are involved, Government should take stops to 
facilitate their introduction. 


Chapter V. Industries and Agriftilture. 

(12) There are many ways in which the employment of power or hand- 
driven machinery can assist the agriculturist, particularly in respect of irriga- 
tion, sugar production and oil milling. 

(13) The demand for machinery for these processes would lead to the 
establishment of agricultural engineering works. 

(14) Close co-operation between the Departments of Industries and Agri- 
culture is needed. 

(15) The Director of Industries in each province should have a workshop 
and laboratory equipped for the meclianical testing of small prime-movers and 
of the machinery that they are intended to drive. 

(16) The possibility of irrigation in Sind by means of pumps should be 
considered in connection with the Indus barrage scheme, in order to estimate 
the commercial practicability of growing Egyptian cotton on a largo scale. 


Chapter VI. Power. 

(17) A special survey of the coal situation in India should bo undertaken 
at an early date, with a view to introducing economies in the methods of 
mining and consumption. Such a review of the fuel situation in eastern India 
should include an examination of the measures in progress for rendering more 
accessible the undeveloped fields of Assam. 

(18) There arc great advantages in using wood fuel after conversion into 
gas rather than directly, and, in particular, in employing charcoal for the 
production of gas after the removal of the by-products which are of value 
for industrial purposes. Any methods which are likely to cheapen the cost 
of fuel for gas plants should be the sifbject of detailed investigation and trial. 

(19) Possible sources of industrial alcohol should be investigated. A 
liberal policy should be followed by the excise authorities when commercial 
requirements conflict with excise regulations. 

(20) The utilisation of water power is of the highest importance in view 
of the necessity of creating clcctro-chemical and thermo-electric industries and 
of economising the use of coal. An organisation should at once be created by 
Government to carry out a systematic survey of the hydro-electric possibilities. 
Standard conditions for hydro-electric licenses should be prescribed. 

(21) Leases of water power to private persons should provide for the 
resumption or transfer of rights and for the acquisition of the hydro-olectric 
plant on an equitable basis, should it become necessary in the public interest, 
or should the initial industrial undertaking be compelled at any time to cease 
yi'orking. 

(22) Proposals for generating water power fronj canal falls and other 
irrigation works should bo considered by a joint committee composed of officers 
of the Public 'Works and Irrigation Departments. 
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dhapter VII- The Indian in Industries. Chapter VIII. Govern* 
mont Industrial Policy in recent years. 

(23) These chapters are wholly descriptive. 

Chapter IX* The Organisation of Scientific and Technical Services 
and the Provision for Research Work in India and Abroad. 

(21) In future all scientific officers should be recruited into imperial 
services, but placed under liooal Governments or departments of the Govern- 
ment of India for administrative control. Their purely scientific workt^hould 
be subject to the criticism and advice of the head of their service, transmitted 
through their administrative superiors. An imperial Indian Chemical Service 
is most \u*gently required. 

(25) A special committee should bo ai)pointcd, including a distinguished 
chemist from abroad, to formulate proposals for the i)erinanent organisation 
and terms of service of the staff, and for the location and equipment of research 
laboratories. 

* (26) In the case of other scientific subjects, such as botany, bacteriology, 
zoology and entomology (which last should be recognised us a distinct 
administrative unit), imperial services should similarly be organised ; and 
suitable committees might be apiiointcd to work out details. 

(27) Conditions arc suggested to govern the relations between Government 
research officers and private industrialists Avho may desire to employ them on 
specific problems. 

(28) llccruits for the scientific services should be drawn jxs far as possible 
from the Indian Universities and institutes. At first it udll bo necessary to 
import a number of specialists from England, but the ultimate object should bo 
to man the services Avith officers trained in this country. 

(29) The most promising bases for the establishment of specialised institutes 
of research will be at the chief centres of industries ; but expert opinion is 
necessary to fix the location of those institutes. 'I'his subject should be 
included in the scope of enquiry of the committees recommended to work out 
the organisation of the scientific services. 

(30) There are serious drawbacks to research work connected with Indian 
problems being undertaken abroad, and there is no longer any justification for 
the expenditure of Indian revenues on the maintenance of the Scientific and 
Technical Department of the Imperial Institute. In the rare cases which 
necessitate reference to British or foreign specialists, scientific officers in the 
Indian services, should be empowered to communicate, through a recognised 
channel, with the Scientific and Technical llesearch Department recently 
established in England. 

Ohapter X. Industrial and Technical Education. 

(31) Tiio existing system of State technical scholarships for study abroad, 
though greatly improved by the revised Government rules recently issued, 
should not be utilised to enable students to acquire training in industries new to 
India. These scholarships should be granted only to men with some experience 
in existing industries; to enable them to acquire further specialised knowledge, 
and should not bo awarded in respect of subjects for which adequate cducatiomil 
facilities are available in the country. 



(32) Suitable primary education for the artisan and labouring population 
is urgently necessary. When private employers undertakb the task of pro- 
viding it, they should be assisted by Local Governments. 

^ (33) Industrial schools should be controlled by the Departments of 

Kwommenda ion industries. Their head masters must possess practical skill in the industries 
taught and knowledge of their economic conditions. These schools are a 
means of suitable training for cottage, but not for organised, industries. 

(34) Organised industries may be divided into two classes, manipulative, 
such as mechanical engineering, and non-manipulative or operative, such as 
the manufacture of chemicals. Training for manipulativo industries should 
bo given in the works themselves, to which theoretical classes should be 
attached. There arc certain cases where the individual concerns are not large 
enough for this ; these can sometimes be conveniently dealt with by central 
teaching institutions serving a group of works ; but where such an arrangement 
is impossible, and in the case of the textile trade where the preliminary 
training can best be given in a school, instruction may bo more conveniently 
provided in technical schools with workshops or instructional factories attached. 

(35) In the case of non-manipulative industries the necessary training can 
usually be given in a teaching institution ; but practical experience is needed 
if the student is to rise in his profession. In these industries, the instruction 
should be mainly technological, in a branch of ai)plied chemistry, with some 
training in engineering, and can be given in a teaching institution. The 
necessary practical experience must be gained in the factory, in which the 
student’s technological training Avill qualify him at once for employment. 

(36) The training required for mechanical engineering, as an example of 
a manipulativo industry, is discussed in detail. 

(37) At the large engineering shops practical training should bo given 
to artisan ap[)renticos on an organised system, with teaching in shop hours ; 
and the apprentices should be paid wages, a part of which they might receive 
in the form of deferred pay on leaving. 

(38) In the case of foremen a system of apprenticeship on conditions that 
should attract middle-class Indian youths is suggested, with teaching in shop 
hours of a more advanced type than in the case of artisan apprentices, and 
providing for boys who would start at a somewhat higher age. 

(39) In the case of mechanical engineers also, the large engineering shops 
should be used as the practical training ground ; but a greater proportion of the 
time should be devoted to theoretical teaching of a higher kind than is 
necessary for foremen. Those students who desire it may, after completing 
their shop training, take courses in special subjects at an engineering college. 

(40) The engineering colleges should, as soon as is practicable, make over 
the training of subordinates to lower-grade institutions, and should add depart- 
ments for technological training. These colleges should be administered by 
Councils, on which the University, the Departments of Industries, and 
employers should be represented, while the Council should have the privilege 
of electing a certain number of its members to represent it on the University 
Senate. The Universities would decide which of the college courses should 
qualify students to sit for a degree. 

(41) In addition to the existing provincial institutions, two imperial 
colleges seem likely to be rioedal ultimately, one for the higbost-grade teaching 
of engineering and the other for metallurgy and ^nincral technology. 
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(42) Goyernment should encourage the foundation in India of scientific 

and technical societies on the lines of the London institutions. 

# 

(43) It is recommended that the engineering classes in the Victoria 
Jubilee Technical Institute, Bombay, should bo adapted to meet the require, 
ments of the apprentices in the railway and other workshops in Bombay, and • 
that the courses in technology should be supplemented by two years’ practical 
work before the full diploma can be gained. 

(44) As regards mining, the oroning classes on the coal fields should be 
retained and improved ; and the scheme put forward for a sehool of mines at 
Dhanbaid is preferable to the present arrangements at Sibpur and should be 
adopted. Meanu'hile, the existing course at Sibpur should be improved. 

(46) The technical school at Sakchi for metallurgical training proposed 
by the Bihar and Orissa Government is approved, but without prejudice to the 
possibility of a higher-grade institution. 

(46) In respect of commercial education it is of the utmost importance to 
secure the co-operation of commercial men. Commercial colleges should be 
administered by Councils consisting largely of business men with representa- 
tives of the Lfniversitios ; these Councils should also elect from among their 
members delegates to the University Senates. The Universities should retain 
the right to prescribe which courses of the colleges shall qualify a student to 
sit for a University degree. 

(47) All industrial and technical institutions of less than collegiato rank 
should be controlled by the Department of Industries, though the advice and ation (33) 
co-operation of the Department of Education is desirable. 

(48) To prevent inefiiciont or misdirected teaching, inspection and advice 
by officers of the imperial Department of Industries would for some time be of 
great assistance to provincial departments. 


Chapter XI. Commercial and Industrial Intelligence. 

(49) Commercial and industrial statistics should not bo commented on except 
by an agency which has expert knowledge of their significance. The Director 
of Statistics should be a compiling officer only. 

(50) The Director of Commercial and Industrial Intelligence, whose bead- 
quarters should he in Calcutta, should he supplied nitli information by 
provincial Directors and by the special provincial intelligence officers proposed 
for Calcutta and Bomhay. The help of commercial associations should be 
utilised so far as possible. 

(61) He should advise the Government of India regarding commercial 
questions, especially those lolating to overseas trade. He should also answer 
enquiries from the public, but should refer those relating to technical matters 
to the appropriate expert departmont. 

(62) Crop forecasts should he prepared by the Agricultural Department, 
as soon as its staff is sufficiently strong to undertake the task. 

(68) More complete information regarding industrial employment and 
production is required. 

(64) The Indian Trade Commissioner in London should be assisted by 
temporarily seconded members of the Agricultural, Forest and Geological 
plurvey Departments, 
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(66) Government should consider tho desirability of establishing Indian 
trade agencies after the war in other countries, such as East Africa and 
Mesopotamia. 

(56) The Indian Trade Journal should be replaced by periodical bulletins. 
More use should be made of the press for disseminating current industrial and 
commercial information. 


Chapter XII. Government Purchase of Stores- 

(67) The creation of an organisation for tho purchase and inspection of 
stores in India is recommended working under tho Imperial Department of 
Industries and tlie local Departments of Industries in each province. 

(68) The appointment of a small expert committee is projioscd to consider 
the precise allocation of spheres of action between the imperial and provincial 
agencies. 

(59) All indents for Government and railway stores should bo met, as far 
as is practicable, in India. Indents from provincial officers should be dealt with 
first by the provincial Directors, who should fill tliem to the utmost possible 
extent from local manufactures. 

(GO) The remaining items shonld he forwarded to the Controller-General 
of Stores with the Government of India, Avho would issue orders for those 
items which conld be advantagcouslj’- obtained in India and would purchase 
tho residue through tlie Stores Department of the India Office. Indents from 
Government railways and from such oilier railways as desire to participate 
in the scheme should be dealt with by the Controller-General of Stores in tlie 
same way. The stocks would not he held by the Stores Department. 

(61) Provincial Departments of Industries should, so far as their equipment 
permits, inspect the goods supplied through them. They should include, in 
tlie larger jirovinccs, an experienced officer wlio would be responsible for local 
purchases. lutereliange of information with one another anti with tho 
Controller-General of Industries would make it possible for provincial Directors 
to purchase stores from other provinces direct. 

(G2) For some time to come inspection work should be performed mainly 
by an imperial inspecting staff, which would also collect information regarding 
the manufacturing possibilities of the country. 

(03) Tho purchase of stores in India would be facilitated by the existence 
of an agency in India for preparing specifications in certain cases. 

(04) The Controller-General of Stores should have his headquarters at 
Calcutta and should work in close contact with the Director of Commercial 
and Industrial Intelligence. His annual report should include, for the 
information of manufacturers in India, a classified statement of the articles 
obtained by him here and from abroad. 


Chapter XIII. Land Acquisition in relation to Industries. 

(66) Provision should be made, where necessary, in local laws to enable 
persons, who are prevented by legal restrictions from transferring their lands 
or from conferring an absolute title therein, to do so with the sanction of 
some proper authority, when the land is required for an industrial enMprise, 
more particularly for the housing of industrial labour, 
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(66) Government seems to have been uncertain in the past as to the 
applicability of the Act to land required by industrial concerns ; and a 
criterion is proposed by which the Local Government may determine the oases in 
which compulsory acquisition under section ‘40 (i) {b) of the Land Acquisition 
Act may be effected on behalf of an industrial concern. These suggestions 
apparently do not involve any amendment of the Act, though, if they do, this 
should be undertaken. 

(07) In certain cases, on the recommendation of local bodies, Government 
should compulsorily acquire land to provide fresh sites for industries, which it 
is necessary to remove on grounds of public health, and for industrial dwellings. 

(68) In all cases where land is acquired compulsorily for industrial 
enterprises, cultivators or house owners so dispossessed should be offered suitable 
land in exchange or part exchange. 


Chapter XIV* Technical Assistance to Industries by Government. 

(69) Direct technical assistance by Government is necessary to encourage 
certain classes of industries. 

(70) The functions and limitations of pioneering and demonstration 
factories are described. 

(71) Por cottage industries, peripatetic demonstrations of improved Vide also 
processes aqd machinery are most important, and the provision of new patterns 

and designs must be arranged for. The organisation of production by the ** 
establishment of small auxiliary factories and the employment of labour-saving 
devices are very desirable. 

(72) For organised industries, in addition to assistance in starting new 
industrial undertakings, useful work can be done by Government in helping the 
owners and managers of small power plaiits to maintain them in good working 
condition. 

(73) While ordinarily Government should itself carry on industrial opera- 
tions only for the manufacture of lethal munitions, it will bo necessary in some 
oases to control and assist private factories capable of ]^roducing military 
necessities. Assistance will also be required for industries of national economic 
importance. 

(74) The above duties cannot be performed without properly equipped 
Departments of Industries, both imperial and provincial. While the utmost 
possible decentralisation is desirable, there are certain functions for which the 
Imperial Government must be responsible. 


Chapter XV- Miscellaneous Points of Government Law and Frac* 

tice affeoting Industries. 

(75) Power-driven machinery should not be allowed in jails. Provincial Tlie Bmptonasni 
Directors of Industries and their Boards should be authorised to make recom- lAlKHir, 
mendations to the Local Government on the employment of jail labour. 

(76) The legislation now being undertaken by provincial Governments for Prewotton 
the prevention of the adulteration of foodstuffs and drugs is approved. The Adotteratton. 
agency for enforcing the existing Acts should bo considerably strengthened. 

(77) Eegarding the adulteration of raw produce for export or local manu- 
actore, action should be left to the trade itself. Government should do what it 
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can to strengthen the hands of local mercantile bodies who are interested in such 
matters. 

(78) A system of Government certificates of quality is impracticable and 
unnecessary, except in the case of fertilisers, for which an Aot similar to the 
T’ertilisers and Feeding Stuffs Act of 1906 (Great Britain) should be introduced. 

(79) The principles laid down by the Public Services Commission in 
dealing with the Boiler Inspection Department are endorsed. The following 
recommendations are added : — 

(a) Boiler inspection should be a duty of the provincial Departments of 
Industries. 

(i) The rules for determining permissible pressures for boilers should 
apply to the whole of India." * 

(c) The laws compelling persons in charge of boilers to possess certificates 
should be abolished. 

(80) The favourable consideration of Government is asked for the proposed 
strengthening of the Geological Survey, which should include a suitable ^taff 
to inspect Government concessions and to advise small mine owners. 

(81) Such inspection would insure the due fulfilment of the conditions of 
prospecting licenses and permit of their being framed on more elastic lines. 
Local Governments should have power to extend their duration up to 6 years 
in cases where the work of proving the existence of minerals necessitates 
operations on a very extensive scale. 

(82) The present mining lease form might be considerably shortened and 
simplified by including some of its provisions in local rules. 

(83) Certain provinces should prepare Mining Manuals similar to those 
published in the Central Provinces aqd Burma. 

(84i) The status of Electric Inspectors should be improved in order to secure 
more highly qualified men. 

(86) To ensure intelligent liberality in the interpretation of' the rules, 
the appointment «f provincial Advisory Boards, as contemplated in section 35 
of the Act, is proposed. These Boards should be permitted, when necessary, to 
consult experts such as the Electrical Adviser to the Government of India. 

(86) Government should encourage the industrial use of electricity 
supplied from central generating stations. The lav' should, if necessary, be 
amended, so as to permit of the load factor being taken into account in fixing 
the charges. 

(87) The Electric Inspectors should be transferred from the control of the 
Public Works Department to that of the Department of Industries. 

(88) No change is needed in the existing patent law, which seems well 
suited to Indian conditions, nor is it desirable at present for India to join the 
International Convention, but the position may have to be reconsidered if 
patent law is consolidated throughout the Empire. 

(89) The registration of trade marks or business names is not recom- 
mended. 

(90) With a view to legislation to secure the compulsory registration of 
partnerships, Government should consider a suggestion that members of a joint 
Hindu family should be regarded as a single unit for the purposes of regisfeca- 
tioD. 



Chapter XVI. The Welfare of Factory Lahonr* 

(91) The inefficiency of Indian labour can bo remedied by the provision 
of education, the amelioration of housing conditions, the improvement of public 
health, and a general policy of betterment. 

(92) Compulsory education should be introduced for all classes of children VMe Baeom 

in areas where this is feasible ; the question of amending the Factories Act (W) 

may then be considered, if necessary. 

(93) As regards housing it has already been recommended that Government Vide Beeoitt*. 

should use its power to acquire land on behalf of employers for the housing of (87), 

labour, subject to certain safeguards. 

(94) Land might also be acquired at the cost of Government or of the 
local authorities concerned, which they might lease at easy rates to 
employers for erecting industrial dwellings. 

(95) Local authorities should be responsible for the development and 
lay-out of industrial areas on suitable lines, and for securing the maintenance 
of proper sanitary conditions in such areas. 

(96) It would be undesirable and unjust to pom pel individual employers 
to house their own labour. 

(97) The question of congestion in Bombay must however be taken up Special propoiato 
at once. The scheme for industrial housing prepared by the Improvement Bombay. 
Trust might be continued along with the measures which are proposed below 

to meet the special difficulties existing in Bombay. 

(98) To avoid congestion in future no industrial concerns should be 
started, except in the north-east of the island x)f Bombay or in south-east of 
Salsette, without the consent of the Municipality. In the area set aside for 
industrial development, the requisite powers should be taken by the local 
authorities to determine whether certain classes of industries should be admitted 
to certain sites, and the necessary steps should be taken to ensure the develop- 
ment of the settlement on sanitary lines. 

(99) To relieve existing congestion, the railways should be induced to 
locate their new workshops at a reasonable distance from the city and to 
furnish accommodation fOr their labour in situ. Govornmont departments and 
public bodies should provide housing of a suitable type for their workmen, 
where possible in the northern industrial area. 

(100) The establishment of improved means of communication, including 
the electrification of suburban railways, and the extension of the tramway 
system, with the object of creating an industrial suburb, is required. 

(101) In the case of employes of industries located in the city, a definite 
standard of accommodation for industrial dwellings should be determined, and 
a programme of construction worked out and taken up at the expense of the 
local authorities who should then manage the buildings. If the existing 
resources of these bodies, together with such assistance as the Local Govern- 
ment may be able to spare, are not sufficient, further taxation should be 
imposed, mainly on employers. 

(102) The possibility of reducing the present maximum factoty hours, Froposall of 
whether by a shift system or otherwise, requires further examination, aS the 
shortening of working hours may have an important influence in raising the 
standard of comfort, when the workers have learned to employ their leisure 

hours more profitably. 
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fide (103). The policy proposed by the Sanitary Oommissioner will improve the 

L. pablio health and the efficiency of labour. 

(104) The responsibility for general welfare work among factory 
labourers must devolve mainly on private individuals and associations. 
Government and local bodies, as well as employers, should however assist them 
as far as possible. 


Chapter XVII* Cottage Industries. 


Fide 

Appendix I. 


Fide 

Appendix 0. 


(105) The ordinary census provides an unsatisfactory means for the collec- 
tion of useful occupational statistics, and special enquiries or surveys are 
needed. 

(106) The establishment of central silk-reeling and twisting factories 
is desirable. 

(107) The introduction of better tools and plant and of a more minute 
subdivision of processes should bo encouraged by Departments of Industries. 

(108) In the case of Aveaving, provision should be made in the weaving 
schools for the instruction of a small number of pupils of a higher class, AAuth 
better educational attainments and prospects of being able to start for them- 
selves in business. They should be given practice in the control of workmen, 
and should receive a training in the commercial as avcII as in the technical side 
of their profession, either in j)rivate undertakings run Avith Government 
assistance as demonstration factories, or in commercial sections attached to 
the industrial schools. 


(109) Directors of Industries should be empowered to grant small loans 
to cottage workers and to supply * tools and plant on the hire-purchase system. 

(110) Provincial art officers should maintain a close connection with the 
craftsmen and supply them with new ideas and designs. Periodic exhibitions 
should be hold, advertisements issued, and attempts made to introduce the 
art productions of the country to outside markets. 

^ (111) Emphasis is laid upon the necessity for improving the methods of 

Beoommendation marketing the products of cottage industries. The I^partmeiits of Industries 

(U4.) 

must create or stimulate the creation of sale agencies in India and, where 
possible, abroad. 


Chapter XVIII. Co-operation for Small and Cottage Industries. 

(112) The way to industrial co-operation must be paved by familiarising 
workers with the principles of co-operative credit. 

(113) Certain co-operative functions, such as the joint use of machinery, 
can be better achieved by bodies created ad hoc, tlian by superimposing them 
as an additional object on existing primary societies. 

(114) The difficulty of iudustrial co-operation lies largely in the absence 
of expert but disinterested non-official business helpers. This may bo remedied, 
either (a) by the introduction of the small entrepreneur, which, however 
might not prove advantageous to the worker in the long run, or (&) by the 
establishment of sale organisations managed either by Government or by 
private persons. Government should be, prepared to risk some loss ou ex* 
periments in this direotion. 
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(ll6) Direct, assistance in the form of loans i-hould be given by Govern- Vide 
ment to agricultural or industrial societies for the purchase and employment 
for the common advantage of comparatively costly machinery and fdant. ^ 

The Director of Industries should initiate industrial societies and should give 
them advice in technical and commercial matters after they are started; but 
he should not interfere with the administration of the Act and rules. 

(116) The Departments of Industries, Agriculture and Co-operation must Vide 
work closely together. Rwmmwidatioo 


Chapter XIX. Industries and Transport* 

(117) Internal traffic, especially in the cases of raw materials conveyed 
to, or manufactured materials conveyed from, manufacturing centres should 
be rated as nearly as possible on an equality with traffic of the same class aud 
over similar distances to and from the ports. 

(118) Rates on traffic to ports should be fixed on the principle of what the 
export traffic can stand over its whole journey to the port of foreign destination. 

(110) The same principle should apply to imports, but the lowest possible 
rates should be allowed for machinery and stores imported for industrial 
use in India. 

(120) The whole distance travelled by a consignment, and not the distance 
travelled over individual lines, should be taken as the basis, when tapering 
rates apply. The way in which these rates, as well as ‘ block ’ rates and 
‘ terminal charges have been applied in the past, has tended to operate against 
Indian industries. The total freight charge for a consignment passing over 
several lines should be calculated as a single sum, which should be shared 
between the different railways, allowance being made, where noeessary, for 
any extra cost incurred by a particular line. 

(121) The addition of a commercial member to the Railway Board is sug* 
gested. 

(122) Indian industries and commerce should bo represented by officers of 
the Department of Industries and also by members of recognised commercial 
bodies at the Railway Conference and at the meetings of the Goods Glassifica- 
tion Committee. 

(123) Special rate concessions for a term of years might be given to new 
industries, when investigation by the Department of Industries shows this to 
be necessary. 

(124) Government should take up the question of improving the existing 
waterways and should give early consideration to the prospective advantages 
of a Waterways Trust in Calcutta. 

(125) The Department of Commerce should take steps to secure harmo- 
nious working between railway and waterway administrations (including 
coastwise traffic) for the development of those parts of the country which are 
served by both. 


Chapter XX. Industrial Finanoe- 

(120) In order to meet the difficulties experienced by small and middle- 
class iudustrialistb in obtaining financial facilities and generally to provide a 
more elastic system of industrial finance, industrial banks are needed. An 
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bxpert committee should be appointed to consider what additional IbanJcing 
facilities are necessary, whether for the initial or for the current fLnance of 
industries ; what form of Government assistance or control will be required 
to ensure their extension on sound lines as widely as possible throughout the 
country ; and whether they should be of provincial or of imperial scope, or 
whether both these forms might not be combined in a group of institutions 
working together. 

(127) A scheme is explained for the provision of current finance for' 
middle-class industrialists, by which the banks would lend money,’ subject to a 
guarantee by Government after an examination by the Director of Industries 
and his expert staff of the financial standing of the applicant and the pros- 
pects of his business. This scheme deserves attention, at any rate as an interim 
measure until industrial banking facilities are more general. 

(128) In a few cases Government should provide direct financial aid. 
Such assistance might take the form of guarantees of dividends, loans of 
money, undertakings to purchase output, or contributions to share capital. All 
these forms of aid should be subject to suitable precautions. Government 
directors, when appointed, should not act so as to delay decisions. Where 
industrial undertakings receive Government aid, their capital should be raised 
in India, under conditions which will give opportunities to small investors 
and encourage Indians to participate in industrial ventures. Assistance of this 
kind to ‘ national safety * undertakings should be a matter for the Imperial 
Government; in other oases, it may be given by Local Governments, if they 
possess the necessary expert staff to estimate the prospects of the proposed under- 
taking. 

(129) Assistance should also be given to small and cottage industries by 
the local Departments of Industries in the shape of small Government loans 
or by financing the purchase- of plant on the hire-purchase system. Fresh 
legislation would bo required to ensure a ready means of recovery of the 
money so advanced. 


Chapter XXI- Proyincial Departments of Indastries- 

(130) The creation of specialised Departments of Industries is necessary 
to co-ordinate the various forms of provincial activity which have been suggest- 
ed, and to perform certain functions at present entrusted to other non-speoial- 
ised agencies. 

(131) The^'establishmeut is required in each province of a Department 
of Industries under a Director, who should act as Secretary to Government 
for commercial and industrial subjects. 

(132) To, ensure that the Departments of Industries, Agriculture and Co- 
Operative Credit work in close harmony, they should be under the control of 
the same Member of the provincial Executive Council. 

(133) The Director of Industries should be assisted by a Board whose 
members should be appointed by Government, in some oases on its own aelectiont 
in others on nomination by suitable public bodies. Where the Board and the 
Director disagree, the matter should be referred to superior authority. The 
Board should consist of not less than 6 or more than 12 persons, who should bo 
mainly non-offioial. Tlie members of the Board and of sub-oommittees formed 
for special purposes might be offered fees and travelling allowances. 

(134) The Board should have power to co-opt members for temporary or 
special purposes and to appoint standing or temporary sub-ooniinittees. 



241 


(185) The Department of Industries should consist, in addition to the 
Director, of a Deputy Director (in the larger provinces), industrial engineers, 
chemists, industrial specialists and teachers, and certain other officers. Initially, 
these officers may be recruited as circumstances best allow ; but as the Imperial 
Industrial and Scientific Services are established, the provincial department 
should obtain its superior officers from these services. They should be entirely 
under the orders of the Local Government. Specialists in various lines of 
applied technology who are engaged in teaching would also serve as advisers to 
Government and to private industrialists. Subordinate officers with a know- 
ledge of mechanical engineering will be required in territorial charges 
small industries. 


Chapter XXII> An Imperial Department of Industries. 

(186) The direction and co-ordination of the general industrial policy of 
the country and the proper performance of certain functions of high national 
importance can only be effected through an Imperial Department of Industries, 
in charge of a Member of the Viceroy’s Executive Council; and there is a 
sufficient number of closely correlated functions to justify the creation of a 
specialised imperial department for their performance. 

(137) Special arrangements arc, however, required to secure the prompt 
and efficient performance of the administrative and executive duties which 
will fall to the lot of the imperial department ; and also to free the Member 
in charge from routine work, and to leave him leisure to deal with questions 
of policy. For this purpose we propose the qreation of a Board to he called 
the Indian Industries Board, consisting of three members with separate charges. 
The Member in charge of the Department should be President of the Board 
without any special portfolio, but with full power to overrule his colleagues, 
who, however, should have the right to place on record their opinions. The 
Members of the Board should ordinarily hold office for five years only. I'here 
should also be a Secretary to the Board and the Department, as well as three 
Assistant Secretaries to the Board. 

(138) The various subjects and departments which the Department of 
Industries would control, including those to be transferred to it from other 
existing departments! of the Government of India, fall into the following 
natural groups. 


Geology and Minerals. 

Salt. 

Explosives and Petroleum. 

The Chemical Service and chemical research. 
Government factories for research or demonstration. 

Group II — . 

Stationery and Printing. 

Commercial and industrial intelligence. 

Stores. 

Factories Act. 

The general encouragement of industries. 

Technical and industrial education. 



Oroup’IIL — 

Inventions and Designs. 

Steam boilers Acts. 

Electricity. 

Ordnance Factories. 

Inspection of ordnance manufactures. 

Each of these should be under a separate member of the. Industries Board, 
■who would control the departments subordinate to him. 

(139) In order to secure unity of administration, the headquarters of 
the Board should be with the Government of India, though its members 
should tour frequently. 

(140) The Board and the Department should be assisted by a part*time 
Financial Adviser, who should be given a seat on the Board. 

(141) An examination of the functions and qualifications of the officers 
subordinate to the Board, of the members of the Board itself, and of the higher 
provincial- officers, shows that all require technical, business and administrative 
experience for the proper performance of their duties. 

(142) It therefore seems necessary to create an Imperial Industrial Service 
to meet the requirements of the industrial departments throughout the country. 
This will also afford a means of training qualified Indians to fill tlie higher 
appointments, 

(143) The ordnance factories, if they are to be managed by a civil depart- 
ment, should have their own separate service, though they may exchange 
officers with the Imperial Industrial Service. 

(144) Officers of the Imperial Industrial Service should be recruited as far 
as possible in India. 

(145) Before a regular Industrial Service has been built up, appointments 
will have to be made from various sources, often on special terms. 
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OONOLtTSIOH. 

We have brieOy sketched the lines of economic development along which 
India has moved since she first came into contact with western traders ; and 
have described in somewhat more detail the commercial and industrial position 
to which these lines of development have led her. We have shown that this 
position has become in many ways disadvantageous to the interests of the 
country; and that India’s industrial equipment is impaired by deficiencies 
which affect the interests of national safety. The industrial system is 
unevenly, and in most cases inadequately, developed ; and the capitalists of the 
country, with a few notable exceptions, have till now left to other nations the 
work and the profit of manufacturing her valuable raw materials, or have 
allowed them to remain unutilised. A powerful and well-directed stimulus is 
needed to start the economic development of India along the I'ath of progress. 
Such a stimulus can only bo supplied by an organised system of technical, 
financial, and administrative assistance. 

Our report in its finally approved form was in tlie hands of the printers 
before the appearance of the Chclmsford-Montagu report on Indian constitu- 
tipnal reforms. We were unable, therefore, to re-examine in detail our 
cpnclusions and recommendations in the light of the reform proposals without 
incurring a delay which would have been undesirable. It is evident, however, 
that our scheme is in general accord with the administrative changes proposed 
by His Excellency the Viceroy and the Secretary of State. 

We are deeply conscious of the difficulties of the question with which we 
have been asked to deal, and of its vital importance to the future of the 
country. We have had to discuss a vast range of subjects requiring expert 
knowledge, which was not always adequately available in the country under 
present conditions. The circumstances of India have made it necessary for 
us to devise proposals which will bring the State into far more intimate 
relalHons with industrial enterprise than the policy of Government or public 
opinion has hitherto permitted. But as regards our main proposals— technical 
education in practical relation to industrial requirements, the supply of advice 
and assistance through organised scientific and technical services, the provision 
of more liberal finance for industries, so far as possible tliroiigh private 
agency— we feel confident that these are solutions clearly indicated by the very 
difficulties which they are designed to surmount, as w'ell as by the small degree 
of Indian experience available, and substantially supported by the best- 
qualified opinion of the country. Einally, wo have been strongly impressed 
by the earnest demand throughout India for economic progress and by the 
growing roalisation of the dangers to which industrial unpreparedness exposes 
a nation. We feel sure that the strongest support will be forthcoming from 
the public generally, and from Indian capitalists and industrialists in particular, 
to any well-considered scheme for industrial progress which Government may 
see fit to adopt, and we submit our report in the earnest hope that cur 
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recommendations will, with the approval of Qovemment and the good-will of 
the Indian public, help in some measure towards the ideal of an India, strong 
in her own strength, and a worthy partner in Empire. 


(Signed) T. H. HOLLAND, 

President. 

„ ALEBED OHATTEBTON. 

„ EAZTJLBHOY CURRIMBHOY. 
„ 0. E. LOW. 

„ M. M. MALAVIYA.* 

„ R.. N. MOOKERJEB. 

E. H. STEWART. 

„ D. J. TATA. 

R. D. BELL 

f Secretaries. 

Q. H. W. DAVIES ) 


* Subject to a separate note^ 
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NOTE 


BY 

THE H0H3LE PANDIT MADAN MOHAN MALAVIYA. 


Introductory. 

On the 21st ^March 1916, the Hon’ble Sir Ibrahim llahimtoola moved a 
Resolution in the Imperial Legislative Council urging tho appointment ol a 
Committee to consider and report what measures should be adopted for the 
growth and development of industries in India. Among tho matters whicli he 
suggested might suitably be referred for tho consideration of the Committee, 
he put in the forefront the question — 

'^Whether representation should be made to the authoiities through the yecretary of 
State for India for securing to the Goveinment of India full fiscal autonomy, sjieoially in 
reference to import, export and excise duties.'’^ 

In the course of his speech in suppoi-ting the Resolution, the Hon’ bio 
Member laid great stress on this point. He said : — 

“I readily recognise that efforts are being made by 1 he Goveinment in many directions 
to meet the needs of the situation. It appears to me, howevei, that, unless the hands of the 
Imperial Government are free in fiscal matteis, the results will not be adequate. If the 
Government of India were free to adopt measures solely in the interests of the people of this 
country, without any restrictions or limitations in fiscal matters, our industrial development 
would be in a fair way of successful accomplishment. India wants fiscal autonomy as tho 
first step towards her industrial regcneiation, and if Indian public opinion is to have any 
weight in the determination of this question, we ought to get it at once.^' 

The Hon’ble Sir William Clark, the then Member for Commerce and In* 
dustry, accepted the Resolution on behalf of the Government. Ho announced 
that tne Government had anticipated the recommendation of the Resolution, and 
had already taken steps to constitute not a committee, but a more important 
body, a Commission, whose duty it will be to consider and report upon the 
possibility of further industrial development in this country. He said at the 
same time that, for reasons which he put before the Council, the scope of the 
enquiries entrusted to the Commission would not include a consideration of the 
question of fiscal policy of the Government. Sir William Clark noted that in 
the opinion of the mover of the Resolution “a Government of India, uncontrolled 
by the Secretary of State, untrammelled by the conceptions of fiscal policy which 
may be held by the British Government of the day, would be a far more potent 
instrument for the development of industries in India than the administration 
of this country imder its present constitution.” He also recognised that there 
was “ a weighty body of opinion tending in that direction.” But he said that 
“ His Majesty’s Government feel that the fiscal relationships of all parts of tlu; 
Empire as b^ween one another and the rest of the world, must be reconsidered 
after the war, and they wish to avoid the raising of all such questions until 
that fortunate time shall have arrived.” It was therefore stated in the Resolu- 
tion appointing this Commission that “ any consideration of the present fiscal 
policy of the Government has been excluded from its enquiries,”, and that “the 
same considexations apply with even greater force to any proposals involving the 
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impositionlof duties foi" the specific purpose oi prote iting the Indian industries, 
a policy which would very directly affect the fiscal relations of India with 
the outside world.” This will explain why, as Sir Frederick Nicholson put it in 
his statement submitted to us, ‘ the part of Hamlet must be totally omitted.’ 

The Commission has been instructed to examine and report upon the possi- 
bilities of further industrial development in India and to submit its recom- 
mendations Vith^pecial reference to the following questions - 

“ Xa) whether new openings for the profitable employment of Indian capital in commerce 
and industry can be indicated ; 

“ ip) whether and, if so, in wliat manner, Government can usefully give direct 
encouragement to industrial development — 

“ (t) by rendering technical advice more freely available ; 

(tt) by the demonstration of the practical possibility on a commercial scale of 
particular industries ; 

“ (m) by affording, directly or indirectly, financial assistance to industrial enterprises ; 
or 

“ (tv) by any other means which are not incompatible with the existing fiscal policy 
of the Government of India.'' 

In the com’se of the speech to which reference has been made, Sir William 
Clark made it clear that “ the building up of industries where the capital, 
control and management should be in the hands of Indians ” was “ the special 
object which we all have in view.” He emphasised that it was of immense 
importance alike to India herself and to the empire as a whole, that Indians 
should take a larger share in the industrial devdopnicnt of their country. 
He deprecated the taking of any steps, if it might “ merely mean that the 
manufacturer who now competes with you from a distance would transfer his 
activities to India and compete with you within your boxmdaries.” It was 
the same object of finding out how to heljx Indians to develope industrial and 
commercial enterprise, thart led the Government of India to dei>ute Profes- 
sor C. J. Hamilton, the Minto Professor of Economics in Calcutta, to visit 
Japan “ to obtain more detailed particulars for the use of the Industrial Commis- 
sion,” so that we may “ know exactly what her Government has done to aid 
her people in the notable advance which they have made,” having “developed a 
structure of modem industrial and commercial enterprise from a past which 
knew nothing of western economic conditions.” We have to keep this object 
clearly before our mind in dealing with the questions which we have to examine 
and report upon. 


India—Past and Present. 

In the revised note which Professor Hamilton submitted to the Commission, 
after dwelling on the rapidity with which Japan has transformed herself from a 
country where “ agriculture absorbed the energies of the bulk of the popula- 
tion ” to one of the important manufacturing countries of modem times, he 
says : — 

^ The second fact, even more arresting from an Indian point of view, is that this remark- 
able transformation has been achieved by an Asiatic community. The Asiatics have long been 
regarded as intensely conservative, unprogressive, needing the help and guidance of western 
nations for the maintenance of law and order, and, even with theii' assistance, being with 
difficulty persuaded to adopt the modern aims and methods associated with economic progress." 

Mr. Hamilton docs not stand alone in this view. In the course of my work 
connected with this Commission, I have repeatedly been reminded of the 
erroneous notiem which, many a European holds that India is, and mui^ remaint 
a mainly agricultural country, that the people of India mre by mature and 
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tradlitiou deficient iij industrial capacity and commercial enterprise, and that 
these qualities are inherent in the nations of the West. It is necessary to 
combat this notion, for it vitiates judgment regarding the capacity ‘of Indians. 
It is also necessary for a proper appreciation of the present industrial condition 
of India and of the possibilities of its future devclojjment, that the facts and 
circumstances of the i)ast should be correctly known and appreciated. 

I agree with my colleagues that “ at a time w'hen the west of Europe, the 
birthplace of the modem in^strial system, was inhabitol by uncivilised tribes, 
India was famous for the wealth of her rulers and for the high artistic skill of 
her craftsmen,” and that “ even at a much later period when tiaders from 
the West made their first appearance in India, ’the industrial development of this 
coimtry was at any rate not inferior to that of the more advanced European 
nations.” But 1 do not agree with them as to the causes which they assign for 
the subsequent growth of industries in England, and, by implication, for the want 
of the growth of such industries in India. They say ; — 

'' But the widely different social and political conditions of the West had helped the 
middle class to establish itself on a foundation of commercial prosperity, and the struggles for 
political freedom and religious liberty in which it had taken its share had endowed it with a 
spirit of enquiry and enterprise that was gradually aud increasingly directed to *tho attainment 
of industrial efficiency,'^ and that “ it was to this middle class that the so-called ‘ industrial 
revolution' of the eighteenth century was mostly due." — (paiagiaph 1 of the Eeport.) 

Similarly it is stated in paragraph 134 of the Report that : — 

“The history of the evolution in the West of new industrial methods which culminated 
in the rapid and striking changes of the latter half of the eighteenth centuiy shows that a 
large part was played therein by the educated as well as by the capitalist classes. The 
encouragement of scientific rcseaich and its practical application by the Eoyal Society, and at 
a later stage by the Society of Aits, was closely paralleled by the fresh industrial ventures 
constantly being set on foot by merchants and other persons with capital at command. When 
the results began to reach India in the shape of machine-made imports, the movement had 
passed beyond the stage where the gradual evolutiuu which in England hud taken place could 
be readily imitated iii India." 

In my opinion this does not give a correct view of the matter, and is 
calculated to support erroneous ideas about the natural capacity of Indians and 
Europeans for industrial enterprise, and to stand in the way of right conclusions 
being reached as to the possibility of industrial develoi)meat in India with the 
co-operation of the Government and the people. I must therefore refer a little 
more fully to the economic history of India and of the ‘ industrial revolution * 
of England which has greatly affected that history. 


India— A Mannfactaring as well as an Agrioultaral Country. 

“ The skill of the Indians,” says Professor Weber, “ in the production of 
delicate woven fabrics, in the mixing of colours, the working of metals and 
precious stones, the preparation of essences and in all manner of technical arts, 
has from early times raajoyed a world-wide celebrity.” There is evidence that 
Babylon traded with India in 3000 B.C. Mummies in Egyptian tombs, dating 
from 2000 B.O., have been, found wrapped in Indian muslin of the finest 
quality. “ There was a very lai‘ge consumption of Indian manufactures in 
Rome. This is confirmed by the elder Pliny, who complained that vast sums 
of money were annually absorbed by commerce with India.” “ The muslins of 
Dacca were known to the Greeks under the name of Gangetika . . . 
Thus it mfty be safely concluded that in India the arte of cotton spinning 
aiud cotton weaving, were in a high state of profioiency two thousand years 
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ago . « • Cotton weaving was only introduced into England in tiio 
seventeenth century .”^ — {Imperial Gazetteer qf Indian Volume TTT, page 196.) 

As regards iron manufactures, Professor Wilson says : — “ Casting iron is 
an art that is practised in this manufactuiang country (England) only within a 
few years. The Hindus have the art of smelting iron, of welding it, and of 
mahing steel, and have had these arts from time immemorial.’* Mr, Eanade 
wrote in 1892 ; — 

“ The iron industry not only supplied all local wantsy^but it also enabled India to export 
its finished products to foreign countries. The quality of the mateiial turned out had also a 
world-wide fame. The famous Iron Pillar near Delhi, which is at least fifteen hundred years 
old, indicates an amount of skill in the manufacture of wrought iron, which has been the 
marvel of all who have endeavoured to account for it. -Mr. Ball (late of the Geological 
Survey of India) admits that it is not many years since the production of such a pillar would 
have been an impossibility in the largest factories in the world, and, even now, there are 
comparatively veiy few factories where such a mass of metal could be turned out. Cannons 
were manufactured in Assam of the largest calibie, Indian woote or steel furnished the 
materials out of which Damascus blades with a world-wide reputation were made; and it paid 
Persian merchants in those old times to tinvel all the way to India to obtain these materials 
and export them to Asia. The Indian steel found once considerable demand for cutlery even 
in England. This manufacture of steol and wrought iron had reached a high perfection at 
least two thousand years ago.'’’’ — (lianade’s Essays on Indian Economics, pages 169-160.) 

There is abundant testimony to prove that at the date of the invasion of 
Alexander, as for centuries before it, the people of India enjoyed a high degree 
of prosperity, which continued to the breaking up of the Moghal Empire in the 
eighteenth century. , ' 

All the descriptions of the parts of India visited by the Greeks,” Mr. Elphinstone 
tells us, give the idea of a country teeming with population, and enjoying the highest 
degree of prosperity . , . The numerous commercial cities and ]M)rts for foreign trade, 

which are mentioned at a later period (in the ' Periplus '), attest the progress of the Indians 
in a department which more than any other shows the advanced state of a nation. 
(Page 263) . . . Arrian mentions with admiration that every Indian is free. . . , 

The army was in constant pay during war and peace. . . . The police is spoken of as 

excellent. Megasthenes relates that in the camp of Sandracottus, consisting of 400,000 men, 
the sums stolen daily did not amount to more than about £3 . , , . The fields were 

all measured, and t^e water carefully distribixted for inigation j taxes were imposed upon 
trade, and an income-tax levied from merchants and traders. Eoyal roads are spoken of by 
Sti-abo and mile-stones . . . Gold and gems, silks and ornaments were in all families ; 

the professions mentioned show all that is necessary to civilised Kfe. . , , The number 

of kinds of grains, spices, etc., which were grown afford proofs that the country was in a 
high state of cultivation. . . Their internal institutions were loss rude ; their conduct 

to their enemies more humane j their general learning much more considerable j and, in the 
knowledge of the being and nature of God, they were already in possession of a light which 
was but faintly perceived, even by the loftiest intellects in the best days of Athqns 
(\f' India, page 52.) 

The author oi’ the “ Periplus of the Erythriau Sea ’* fully describes Indiah 
commodities for which there was a great demand in the West, especially at 
Home, about the first century of Christ. Many a traveller from the West has 
similarly described the trade of India. In the fourth and the sixth centuries 
two Chinese travellers visited India, and have fully recorded their views on its 
material condition, which included flourishing arts and industries. . 

Then came the period of the Crusades and the first beginning of the Levan- 
tine trade which culminated in Venice becoming the greatest trader with Ttidia ; 
and later on, Genoa. Marco Polo came here in the thirteenth century, and he 
also has left a record of his impressions. 

The waves of conquest which comm^ced from the eleventh century no 
doubt greatly hampered "Indian industrialists and industries for some 



m 


Bill’ tile establishment of the Moghal Empire and the safety and security of the 
reign of Akbar seem to have fully revived Indian indusWes and handicrafts. 
Bernier, who visited India in the reign of Shahjahan, gives a’glowing descrip- 
tion of his capital. He speaks of his immense treasures, gold and silver and 
jewellery, a prodigious quiptity of pearls and precious stones of all sorts ” 
. . . and marvels over the incredible quantity of manufactured goods, 
** Embroideries, streaked silks, tufts of gold turbans, silver and gold cloth, 
brocades, net-work of gold,” etc. . . . • Tavernier also gives a 16hg descrip- 
tion of the manufactured goods, and dwells with wonder on the “ marvellous 
peacock-throne, with the natural colours of the peacock’s tail worked out in 
jewels, of carpets of silk and gold, satins with streaks of gold and silveri 
endless lists of exquisite works, of minute carvings, and other choice objects 
of art.” 

The East India Company- 

It was this trade and prosperity that lured the traders of Europe to India. 
As the historian Murray puts it : — “ Its fabrics, the most beautiful that human 
art has anywhere produced, were sought by merchants at the expense of the 
greatest toils and dangers.” {Eistory of India, page 27.) After the decline of 
Venice and Genoa, the Portuguese and the- Dutch captured the Indian trade. 
The merchants of England viewed their trade with envious eyes, and formed 
the East India Company which obtained its charter from Queen Elizabeth on 
31st December 1600, to trade with the East Indies, not “ to exchange as far 
as possible the manufactured goods of England for the products of India ” 
(Report para. 2) — ^for there were few English manufactures then to be exported 
— but to carry the manufactures and commodities of India to Europe. 

“ At the end of the seventeenth century, " says Lecky, “ great quantities of cheap and 
graceful Indian calicoes, muslins and chintzes were imported into England, and they found 
such favour that the woollen and silk manufacturers were seriously alarmed. Acts of Parlia- 
ment were accordingly passed in 1700 and in 1721 absolutely prohibiting, with k very few 
specified .exceptions, the employment of printed or dyed calicoes in England, either in dress 
or in furniture, and the use of any printed or dyed goods, of which cotton formed any part.^’ — 
(Lecky’s Hiatory of England in the Eighteenth Century^ 

When Clive entered Murshidabad, the old capital of Bengal, in 1767, he 
wrote of it : — 

" This city is as extensive, populous and rich as the city of London, with this difference 
that there were individuals in' the first possessing infinitely greater pro|)erty than in the 
last city.'^ — (H. J. S. Cotton, in.Vcw India, published before 1890.) 

“ Less than a hundred years ago," wrote Sir Henry Cotton in 1890, ''the whole commerce 
of Dacca was estimated at one crore of rupees, and its population at '200,000 souls. In 1787 
the exports of Dacca muslin to England amounted to 80 lakhs of rupees; in 1817 they had 
ceased altogether. The arts of spinning and weaving, which for ages afforded employment to 
^ numerous and industrial population, have now become extinct. Eamilies which were 
formerly in a state of affluence have been driven to desert the town and betake themselves to 
the villages for a livelihood. The present population of the town of Dacca is only 79,000. 
This decadence has occurred not in Dacca only, but in all districts. Not a year passes in 
which the Commissioners and District Officers do not bring to the notice of Government that 
the manufacturing classes in all parts of the country are becoming impoverished." 

" In the firrt four years of the nineteenth century," says Mr. Romesh Chandra Dutta« 
" in spite of all jluhibitions and restrictive duties, six to fifteen thousand bales of cotton 
piece-goods were annually shipped from Calcutta to the United Kingdom. The figure rapidly 
fell down to 1818. The opening of trade to private merchants in that year caused a sudden 
rise in 1816; but the increase was temporary. After 1820 the mannfacture and export of 
cotton i»eoe-goods declined steadily; never to rise again."--- (JE^con(>«»«c o/ JBritiak 

India, page 296.) 
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How India came to be an Agricultural Oountry- 

If 

At an early period of the Company’s administration, British wearers had 
begun % he Jealous of the Bengal wearers, whose silk fabrics were imported 
into England, and so not only were Indian manufactures shut out from 
England, but — 

" a deliberate endeavour was now made to use the political power obtained by the East 
India Company,” says Mr. Bomesh Dutta, to discourage the mamdactures of India. In 
their letter to Bengal, dated '17th March, 1769, the Company desired that the manufacture 
of raw silk should be encouraged in Bengal, and that of manufactured silk fabncs should be 
discouraged. And they also recommended that the silk winders should be forced to work in 
the Company's factories and prohibited from working in their own homes.” 

In a letter of the Court of Directors, quoted in Appendix 37 to the Ninth 
Beport of the House of Commons Select Committee on the Administration of 
Justice in India 1783, (quoted by Mr. Bomesh Dutta at page 46 of his book), it 
was stated : — 

“ This regulation seems to have been prodtictive of .very good effects, paiticularly in bring- 
ing over the winders, who were formerly so employed, to work in the factories. Should this 
practice (the winders working in their own homes) through inattention have been suffered to 
take place again, it will be proper to put a stop to it, which may now be more effectually done, 
by an absolute prohibition, under severe penalties, by the authority of the Government.” 

“ This letter,” as the Select Committee justly remarked, “contains a perfect plan of 
policy, both of compulsion and encouragement, which must in a very considerable degree 
operate destructively to the manufactures of Bengal. Its effects must bo (so far as it could 
operate without being eluded) to change the whole face of the industrial countiy, in order to 
render it a field for the produce of crude materials subservient to the manufactures of Great 
Britain.” — {Ilid). 

Furthermore, according to Mr. Digby, in 1813, Indian cotton manufac- 
tures were liable to the following charges in England : — 



£ 

s. 
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Calicoes or dimities for every £100 of value . , 

81 

2 

11 

Cotton, raw (per 100 lbs ) . 

0 

16 

11 

Cotton, manufactured . , , . . 

81 

2 

11 

Hair or goat's wool, manufactures of, per cent. . . , 

84 

6 

3 

Flowered or stitched muslins of white calicoes (for every £100 
in value) 

.32 

■9 

2 

Other manufactures of cotton not otherwise charged , 

32 

9 

2 


“ These burdensome charges were subsequently removed, but only after the 
export trade in them had, temporarily or permanently, been destroyed.” (Pro#- 
perom British Ittdia, page 90.) On the other hand, ever since English power 
was established in India, English goods entered India either with no import, or 
with a merely nominal import duty. At the time Indian cotton goods wer6 
liable to the heavy duty of £81 per cent, in England, English cotton goods 
imported into India w ere subject to a duty of only 2^ per cent. In addition to 
this, the steam engine and the power loom had in the meantime been perfected 
in England, and English manufactures had begun to come in increasing 
quantities to India. The result was well described by Mr, Henry St. George 
Tucker, wBo had, on retirement from India, become a Directot jf the East India 
Company. Writing in 1823, he said : — 

“The eilk manufactures (of India) and its piece-goods made of silk and cotton 
intermixed, have long since been excluded altogether from cur maikets; and of late, paatly 
in consequence of the Operation of a duty of 67 per cent., but chiefly from the effect Of 
superior machinery, the cotton fabrics which heretofore conttituted the staple of India, 



liAive uot only been displaced in this country, but we actually export our cotton manufactures 
to supply a part of the consumption of our Asiatic possessions*. India is thus reduced from 
the state of a manufacturing to that of an agricultuial oountiy.'’ — {Memorials of the Indian 
Government, being a selection from the papers of Henry St. George Tuckei (Loudon 185R) 
page 494, quoted by Mr. Bomesh Dutta at |)age 'iQ'ii oihi» Economic History of Urdtsh 
1 tidta.) 

H. II. Wilson, the historian of India, also wrote as follows : — 

“ It was stated in evidence (in 1813) that the cotton and silk goods of India up to the 
period could be sold for a profit in the British niarket at a 'price from 50 to 60 per cent, 
lower than those fabricated in England. It consequently became necessai'y to protect the 
latter by duties of 70 and 80 per cent, on their value, or by positive prohibition. Had this 
not been the case, had uot such prohibitory duties and decrees existed, the mills of Paisley 
and Manchester w^ould have stopped in their outset, and could scarcely have been again set 
in motion, even by the power gf steam. They wei’e created by the sacrifice of the Indian 
manufactuio. Had India been independent, she would have retaliated, would have imjwsed 
prohibitive duties upon British goods, and would thus have preserved her own productive 
industry from annihilation. This act of self-defence was not permitted her ; she was at the 
mercy of the stranger. British goods were foiced upon h(>r without paying any duty, and 
the foreign manufacturer etnjiloyed the arm of political injustice to keep down and ultimately 
strangle a competitor with whom he could not have contended on equal terms.” — (Quoted 
by Bomesh Duiba,' Tfj id, pages 26^-263.) 

Another imxiortant Indian industry which succumbed to the jealousy of 
English manufacturers, was ship-building. That ship-building was an ancient 
industry in India, and that Indians carried on navigation to far distant climes 
east and west, has been fully established by Dr. Eadhakumud Mukorjee 
in his valuable “ History of Indian Shipping.” Both Darius and Alexander had 
himdrods of vessels constructed in India. Indian rivercraft navigated Africa 
and went as far as Mexico. Again from the Coromandel coast Indians navigated 
as far as Java, Sumatra, Borneo and distant Canton. “ A hundred yeai’s ago,” 
says Mr. Digby, “ ship-building was in so excellent a condition in India that 
ships could be (and were) built which sailed to the Thames in company with 
British-built shipa and under the convoy of British frigates.” 

The Governor-General (Lord Wellesley) reporting in 1800 to his masters 
in Leadenhall Street, London, said : — 

The, port of Calcutta contains about 10^000 tons of shipping, built in Jndia, of a descrip- 
tion calcttlat^ for the conveyance of cuigoes to England . • • Prom <-he (quantity 
•i pi’ivate tonnage now at command in the port of Calcutta, from the state of perfection 
which the art of ship-building has already attained in l|ongal (promising a still more rapid 
progress and supported by abundant and incieasing supplies of timber), it is certain that this 
port will always be able to furnish tonnage, to whatever extent may be required, for 
conveying to the port of London the trade of the private Biitish merchants of Bengal/'-— 
(Quoted by Mr. Digby in Frosj^eroas FriUs/t India, 

But, says Mr. Taylor : — 

* ^^The arrival in the port of London of Ipdian pnxUice in Indian-built ships created a setl-* 
Nation among the monopolists which could not have been exceeded if a hostile fleet had 
appeared in the Thames. The ship-builders of the port of London took the lead in raising the 
cry of alarm ; they declared that theii biisiiiess was on the point of ruin, and that the families 
of all the shipwrights in England were certain to be reduced to starvation /' — {Ihdory of India, 
page 216.) 

The cry i>revailed. Tlie Court of Directors opposed the employment of 
Indian ships in the trade between England and India. In doing so, says 
Mr. Digby, they employed an argument which, in some of its terms, sounds 
very curious at the pra»ent time, when so many lascars are employed by all the 
great lines of steamers imning to the Bast After, reciting other reason 
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against ship'building and ship^manning in India, the Court said in their 
despatch, dated 27th January, 1801 : — 

"XVII. JBesides these objections which apply to the measuj-e generally, thei-e is one that 
lies pai-ticulaiiy against ships whose voyages commence fi'om India, that they will usually bo 
manned in great part with lascars or Indian sailors. Men of that race are not by their physical 
frame and constitution fitted for the navigation of cold and boisterous latitudes j their nature 
and habits are formed to a warm climate, and short and easy voyages pet^ormed wi^ihin the 
sphere of periodical winds ; they have not strength enough of mind or body to encounter the 
hai-dships or peiils to which ships are liable in the long and various navigation between India 
and Europe, especially in the ^vinter storms of our northern seas, nor have they the courage 
which can be relied on for steady defence against an enemy . . . But this is not all. The 
native sailors of India are . . , on their aitival here, led into scenes which soon divest 
them of the respect and awe they had entertained in India for the European character, 

. . . The contemptuous reports which they disseminate on their return cannot fail to 

have a very unfavourable influence upon the minds of oufc Asiatic subjects, whoso reverence 
for our character, which has hitherto««ontributed to maintain our supremacy in the East, will be 
gradually changed . . . and the effects of it may prove extremely detrimental. . , . 

(considered, therefore, in a physical, moral, commei'cial, and political view, the apparent conse* 
yuencos of admitting these Indian sailors largely into our navigation, form a strong additional 
objection to the concession of the proposed privilege to any shij) manned by them/' — 
(Appendix No. 47 — Supplement to Fourth Kepori, East India Company, pages 23-24, quoted 
by Mr. Digby in I'ros^pcrous British India, at pages 101-103.) 

The lascars of to-day are only the successors of those who emerged from 
the ports of Kathiawar and navigated from thence to Aden and Mocha to the 
East African coast and to the Malay Peninsula. It is possible an Indian 
lascar in the early nineteenth century, finding himself in London, may have 
indulged himself just as Jack to-day docs, when he lands in any imjportant 
Indian port. But it cannot but be regretted that such small considerations 
were allowed to weigh at all against Indian navigation to England. And it is 
difficult to express in words the economic and irolitical losses which this attitude 
has meant for England as well as India. How much better would have been 
the position of India, how infinitely stronger that of England, if Indian 
shipping had been allowed to grow, and had grown as shipping in other 
countries has grown during the last forty years, and been available to India and 
the Empire in this hour of need. 

Mr. Romesh Hutta has shown in his “ Economic History of Britij^h India” 
that this continued to be the settled policy of England towards India for fifty 
years and more ; that it was openly avowed before the House of Commons and 
vigorously pursued till 1833 and later ; and that it effectually stamped out 
many of the national industries of India for the benefit of English manufac- 
tures. Mr. Arnold Toynbee has expressed the same view : — 

“ EogUsb industries would not have advanced so rapidly without protection, but the 
system, once established, led to perpetual wiangling on the part of rival industries, and 
sacrificed India and the Colonies to our great manufactures.”— (2'^c Industrial Bevoluhon of 
the Eighteenth Ceniurg in England, by Ai-nold Toynbee, page 58.) 


English Industrial Ee^olntion* 

Let us now turn to England to see what happened there during the same 
period. The industrial revolution, which has powerfully affected Indian indus* 
tries, is said to have begim in England in 1770. 

"In 1770,” says Mr. Cunningham, "there was no Black Country, blighted by the 
conjunction of coal and iix)n trades ; there were no canals or railways, and no iactory towns 
with their masses of population. All the familiar features of our modem life, and all its 
most pressing problems, have come to the front within the last century and a quarter .” — [The 
Growth of English Industry and Commerce^ by W. Conningham, Part 11, page ^19.) 



up to the middle of the eighteenth eentnry English industry was in a very 
backward condition. I’he state of that indust^ is thus described by John 
Bichard Green : — 

^'Though England already stood in the first rank of commercial states at the accession 
of George the Third, her industrial life at home was mainly agricultural. The wool trade 
had gradually established itself in Norfolk, the West Biding of Yoikshire and the countries 
of the south west: while the manufacture of cotton was still almost limited to Manchester 
and Bolton^ and remained so unimportant that in the middle of the eighteenth century the 
^port of cotton goods hardly reached the value of fifty thousand a year. There was the same 
slow and steady progress in the linen trade of Belfast and Dundee and the silks of Spitalfields, 
The processes of manufacture were too rude to allow any large increase of production 
, . . But had the processes of manufacture been more efficient, they would have been 

rondei^ed useless by the want of a cheap and easy means of transpoit. The older main roads 
had broken down. The new lines of tiade lay often along mere country lancs^which had never 
been more than horse-titicks . . A new era began when tho engineering 'genius of 

Brindley joined Manchester with its port of Liverpool in 1767 by a canal; tho success of the 
experiment soon led to the universal introduction of water-carriage, and Great Britain was 
traversed in eve^y direction by three thousand miles of navigable canals. At the same time the 
new importance was given to coal which lay beneath tho soil of England. The stores of iron 
which had lain side by side with it in the noithern countries had lain there unworked through 
the scarcity of wood, which was looked upon as the only fuel by which it could be smelted. 
In the middle of tho eighteenth century a process for smelting iron with coal turned out to be 
effective ; and the whole aspect of tho iron trade was at once revolutionised. Iron was to 
become the working material of the modern world ; and it is its production bf iron which 
more than all else has placed England at the head of industiial Europe. The value of coal as 
a means of producing mechanical force was revealed in the discovery by which Watt in 1766 
transformed the steam engine from a mere toy into tho most wonderfiil instrument which 
human industry has ever had at its command . . . Throe successive inventions in twelve 

years, that of the spinning jenny in 1764 by tho weaver Hargreaves, of the spinning machine 
in 1768 by the barber [Arkwright, of the ^mule^ by the weaver Ciompton in 1776, were 
followed by tho discovery of the power loom. Bxit these would have been comparatively 
useless had it nolr^ been for the levelation of a new inexhaustible labour-force in the steam 
engine. It was the combination of such a force, with such means of applying it, that enabled 
Britain during the terrible years of her struggle with Prance and Napoleon to all but 
monopolize the woollen and cotton trades, and raised hei into the greatest manufacturing 
country that the world had seen/^ — (Greenes S/fort Hntory of the English Veojple, pages 
791-98.) 

But as Mr. Cunningham has pointed out : — 

Inventions and discoveries often seem to bo merely fortuitous ; men are apt to regard 
the new machinery as the outcome of a special and unaccountable burst of inventive genius in 
the eighteenth century. But , . , to point out that Arkwright and Watt were 

fortunate in the fact that the times were ripe for them, is not to detract from their merits. 
There had been many ingenious men from the time of Wiliam Lee and Dodo Dudley ; but 
the conditions of their day were unfavourable to their success. The introduction of expensive 
implements, or processes, involves a large outlay ; it is not worth while for any man, however 
energetic, to make the attempt, unless he has a cofisiderablo command of capital, and has access 
to large markets. In the eighteenth centuiy these conditions were being more and more 
realised. The institution of the Bank of England, and of other Banks, had given a great 
impulse to the formation of capital ; and it was much more possible than it had ever been 
before for a capable man to obtain the means of introducing costly improvements in the 
management of his •^[Growth of English Indnsirg and Commerce^ Part II, page 

6100 H 

The Bank of England had been formed in 1694 as an instrument for pro- 
curing loans from the people at large by the formal pledge of the State to repay 
the money advanced on the demand of the lender. 

But for more than sixty years after the foundation of the bank, its smallest note had 
been for £20, a note too large to circulate freely, and which rarely travelled far from Lombard 
Street# Writing in 1790, Burke said that when he came to England in 1780, there were not 
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twelve banlcori?^ stops ^ in the provijnoes, though then (in 1790) he said, they wei*e in every 
market town. Thus^ the arrival of the Bengal silver not only increased the mass of money, 
but Htimulatcd its movement; for at^nce, in 1759, the bank issued £10 and £15 notes, and in 
the country private liimib poured forth a flood of paper — (Brooks Adams The Late of Cirtlua^ 
hon and Decay^ 263-264— quoted by Mr. Digby at page 33 of his book.) 

1756, when Clive went to India, the nation owed £74,575,000, on which it paid an 
interest of £2,753,000. In 1815 this debt had swelled to £861,000,000, with an annual 
interest charge of £32,645,000/^ [Ihid^ page 33) . . . The influx of the Indian treasure, by 
adding considerably to the nation^s cash capital, not only increased its stock of enei’gy, but added 
much to its flexibility and the rapidity of its movement/^ [Ihul, page 31.) . . . Very 

soon after Plassey, the Bengal plunder began to arrive in London, and the effect appears to have 
been instantaneous, for all authorities agree that the ^ industrial revolution/ the event which 
has divided the nineteenth century from all antecedent lime, began with the year 1760. Prior 
to 1760, according to Baines, the machinery used for spinning cotton in Lancashire was almost 
as simple as in India; while about 1750 the English iron industiy was in full decline because 
of the destniction of the forests for fuel. At that time four-fifths of the iron used in the 
kingdom came from Sweden. 

Plassey was fought in 1757, and probably nothing has ever equalled the rapidity of the 
change which followed. In 1760 the flying-shuttle appeared, and coal began to replace wood 
in smelting. In 1764 Hargreaves invented the spinning jenny, in 1779 Crompton contrived 
the mule, in 1785 Cartwright patented the power loom, and chief of all, in 1768 Watt matur- 
ed the steam engine, the most perfect of all vents of centralising energy. But, though those 
machines served as outlets for the accelerating movement of the time, they did not cause the 
acceleration. In themselves inventions are passive, many of the most important having lain 
dormant for centuries, waiting for a Bufficiont stoio of force to have accumulated to set them 
working. That store mus<; always take the shape of money, and money not hoarded, but in 
motion. — (Brooks Adams 7V/e Law of QinlizaHo)f and Decays pages 259-260.) 

Money came from India. Mr. Dighy says in his “ Prosperous British 
India”:— 

" England’s industrial supremacy owes its origin to the vast hoards of Bengal and the 
Karnatik being made available for her use . . . Before Plassey was fought and won, and 

before the stream of treasure began to flow to England, the industries of our country wei-e at a 
very low ebb. Lancashire spinning and weaving were on a par with the corresponding 
industry in India so far as machinery was concerned ; but the skill which had made Indian 
cottons a marvel of manufactuie was wholly wanting in any of the Western nations. As with 
cotton so with iron ; industry in Britain was at a vei-y low ebb, alike in mining and in manu- 
facture.” — {Tlid, pages 30-,31). 

Though the power loom was constructed in 1784, power weaving did not 
become a praci.ical success until the dressing-frame was invented in 1803. 
Up to 1801, the cotton goods sent out from England to India amounted in 
value to £21,000 ; by 1813 they had risen to £108,824. , When the charter of 
the East India Company was renewed in that year, its monopoly of trade with 
India was abolished^ and British traders obtained a fresh outlet into this exten- 
sive Empire. The enormous increase of the imports of English manufactured 
cottons into India in subsequent years hardly needs description. By the end 
of the century, India had become the largest single market for them, its de- 
mands for British cotton goods having been just under £20,000,000. In the 
year before the war they had risen to £44,681,000. 


Effects of Exports of Baw Produce. 

Another factor which has powerfully contributed to India becoming more 
and more agricultural is the policy pursued by the British Government in India 
of encouraging the exports of its raw produce. Paragraph 6 of our Report has 
discussed the effects of these exports and that of the advent of , the railway and 



the steamship. But it seems to me that, for an adequate appreciation of the 
results, the matter requires to be treated at greater length. 

In the eighteenth century the Colonies of England were looked upon as 
plantations ” where ran produce was grown to be sent to the mother countiy, 
to be manufactured and sent back to the Colonies and to the rest of the world. 
After the American 'War of Independence the new Colonies were allowed to w'ork 
out their own destinies, and they began to develope their manufacturing power 
by protection eyen against British manufactums.. Since then, in the expressive 
language of Mr. Eanade : — 

“ The great Indian Dependency of England has come to supply the place of the old 
Colonies. This Dependency has come to be regarded as a Plantation, gi owing raw produce 
to be shipped by British agents in British ships, to be worked into Fabrics by British skill 
and capital, and to be re-expoitod to the Dependency by British merchants to tlfeir corn's- 
ponding British Firms in India and elsewhere.’^ — page 99.) 

This is best illustrated by the case of cotton. The Court of Directors of 
the East India Com})any began so early as 1788 to take an interest in the 
question of the cultivation of cotton in India, and ex[>ended eonsiderabh? sums 
in various attempts to stimulate its growth. Since 1858, the Goveniment of 
India have, at the instance of British manufacturing interests, taken steps from 
time to time to improve the quality and quantity of cotton })roduced in India. 
The latest evidence of this is the ai)pointment of the Indian Cotton Committee 
of last year. I do not complain that this lias been done. On the contrary, I 
think enough has not been done in this direction. I think India can grow, and 
ought to be helped to grow, much more aud better cotton, and should be able 
to help both England and herself with it. But my point is that the policy 
which the Government has hitherto pursued has been one of encouraging the 
exports of raw produce. Its policy has not been to encourage the conversion of 
our raw cotton into manufactures. The doctrines of free trade and of laissez 
faire, and an undue regard for English interests and the fear of interference 
with English trade, have prescribed the ])olicy which it has bad to pursue, 

t 

Bailways and Commerce. 

The construction of railways in India was mooted by the first Lord 
Hardinge. He left a minute in 1848, and his successor. Lord Dalhousie, took 
up the subject. It was in 1853 that Lord Dalhousie wrote his great Bailway 
minute and gave the first stimulus to railway construction. India is indebted 
to him for the railway, as also for the telegraph. Says his eminent biographer, 
Sir William Hunter : — 

'' This was Lord Dalhousie’s masterly idea — not only would he consolidate the newly 
annexed territories of India by his railways^ and immensely increase the striking powei- of his 
military, forces at eveiy point of the Empii'e, hut he would use a railway construction as a 
bait to bring British capital and entei-prise 'to India on a scale which had never entered the 
imagination of any previous Governor-General. 

" In all these arrangements,'^ continues Sir William Hunter, “ Lord Dalhousie had from 
the outset a vigilant eye to the mercantile aspects of his railway routes. ' The commercial 
and social advantages,' he wrote in his masterly minute on railways, ‘ which India would derive 
from their establishment are, I truly believe, beyond all present calculation. Great tracts 
are teeming with produce they cannot dispose of. Others are scantily bearing what they would 
carry in abundance, if only it could be conveyed whither it is needed. England is calling 
aloud for the cotton which India does already produce in some degree, and would 
produce sufficient in quality, and plentiful in quantity, if only there were provided the fitting 
means of conveyance for it from distant plains to the several parts adopted for its shipment. 
Every increase of facilities for trade has been attended, as we have seen, with an increased 
demand fop articles of European produce in the most distant markets of India } and we have 
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yet to learn tne extent and value of the interchange which may be estahliahed with people 
beyond our present frontierj and which is yearly and rapidly idcreasing. Ships from every 
part of the world crowd our ports in search of produce which we have^ or could obtain in the 
interior, but which at present we cannot profitably fetch thence ; and new markets are opening 
to us on this side of the globe under circumstances which defy the foresight of the wisest to 
estimate their probable value or calculate their future extent/ 

" Jjord Dalhousie provided free play for the mercantile possibilities of the railways by 
removing the previous checks and hindrances on Indian trade. Sir Edwin Arnold sums up 
these measures in a pithy marginal note : — ‘.All ports in India made free/ 

" The unprecedented impulse which Lord Dalhousie thus gave to Indian trade may be 
realized by the following figures. During his eight years of rale the export of raw cotton 
more than doubled itself from li millions sterling to close on 3^ millions. The export of grain 
multiplied by more than threefold from £890,000 in 1848 to £2,900,000 in 1856. . . . 
'Plie total exports of merchandise rose from ISJ^ millions sterling in 1848 to over 23 millions in 
1850. 

" The vast increase of productive industry, represented by these figures, enabled the 
Indian population to purchase the manufactures of England on an unprecedented scale. The 
imports of cotton goods and twist into India rose from throe millions sterling in 1848 to 6^ 
millions in 1856. The total imports of merchandise and trcasirre increased during the eight 
years from lOJ to 25^ millions/’— Rulers of India Series, by Sir W. W. Hunter, 
pages 191, 193-196). 

I am fully alive to the advantaj^es which railways |iave conferred on India. 
I have quoted from Sir "William Hunter to show how their introduction 
affected Indian industries. As Lord Dalhousie’s minute shows, one of the 
objects which they were intended to serve was the.promotion of English trade 
and commerce with India. That was then the policy of the Government. I 
do regret that it was not then also the policy of Government to promote Indian 
industries, for then India would have prospered as well as England. It is 
particularly to be regretted that when they decided to develope a vast system of 
railways in India, they did not also decide to develope the iron and steel industry. 
For if they had done so, there would have been a much greater and more rapid 
extension of railways, because they would have cost India much less — according 
to official testimony, the price of iron w as increased fifty per cent., by reason of 
freight and landing charges^ — and would have spelled much greater benefits to 
the country than they have. The adoption of such a policy had been urged 
long ago both by Indians and by Englishmen. In a paper which he read 
before the Industrial Conference at Poona in 1893, Mr. Hanade said : — 

" Many years ago Captain Townsend of the Ordnance Department observed in his work 
on the Mineral Wealth of India that nothing strikes the stranger who studies Indian economy 
so much as the contrast between the bounty of Nature and the poverty of Man in the matter 
of this iron industry. Endowed more richly in iron ore than almost any other country in the 
world, India has in a commercial sense, no iron industry at all.” — {Essays, pages 158-159.) 

'^Mr. Ball, Deputy Superintendent of the Geplogical Survey, in his work on Economic 
Geology observes that if the Government had stained the manufacture of iron on an extended 
scale at the time of the first opening of the raHways, great benefits would have accrued |to 
the State. If the State was justified in undeiiaking the construction of its own railways^ 
there was nothing inconsistent with pi iuciple in its undeiiaking the manufacture of its own 
iron any more than in its manufacture of salt or opium. The effect of its establishing 
factories for iron manufacture throughout India would have, in Mr. Ball’s opinion, enabled 
the State to keep vast sums of money in circulation, and would have given employment to 
large numbers of people who now resort to agriculture as their only resource. The golden 
opportunity was allowed to pass, and we find ourselves in tke anomalous situation that after one 
hundred and fifty years of British rale, the iron resources of India remain undeveloped, and 
the country paj^ about ten * crores of rupees yearly for its iron supply, while the old race of Iron 
smelters find their occupation gone.”— pages 164-165.) 

That this could have been done is proved by the success of the great Tata Iron 


• The value of thew Imoorte hud tinen bv 191d<rl4 to 25 crorea. 



AadSbeel Works. The Goverament hare cjarncd the gratitude of ludiaus^hy the 
support they gave to the scheme, and it is a matter of great satisfaction that the 
Arm has rendered signal services to the Government and the Empire during this 
war by a ready supply of rails and shell steel for use in Mesopotamia and Egypt. 
But if the Government had taken up the question of the manufacture of iron and 
steel when the schemes of railways were projected, or even later, the industry 
would have been established in the country much earlier and the entire in- 
dustrial prospect of the country would have Ijeen altered and improvc*d. It was 
not done, because, unfortunately for India, it was not the policy of the Uovem- 
ment then to promote Indian industries. 

I have dwelt at some length upon these facts to remind my English follow- 
subjects how largely England is indel)ted for her “industrial efficiency” and 
l)rosperity to her connection Avith India, and how grave an economic u rong has 
been done to India by the policy pursued in the past, Avith the object that this 
should induce them the more to advocate and insist upon a truly liberal policy 
towards India in the future I have also done this to dispel the idea that 
Indians are to blame for the decline of tlreir indigenous industries, or that they 
suffer from any inherent want of cajjacity for industrial development on modem 
lines, and that Europeans arc by nature more fitted than jlsiatics for success in 
manufacturing xmrsuits, I have shoAvn that up to the middle of the eighteenth 
century England herself Avas an agricult ural country ; that for thousands of 
years and up to the begihning of the last century, India excelled in manufac- 
tures as Avell as in agriculture, and that if during the century she came to be 
predominantly agricultural, this as due to the sx)ecial treatment to aa hich she 
had been subjected and not to any Avant of industrial capacity and cnterj)rise 
among her peoi)lc. 


The Besult— Frequent Famines- 

The decline ol‘ Indian industries, the; grow ing impoi-ts of British manu- 
factures and the exports of iuav produce from India, led inevitably to the 
impoverishment of the manufacturing classes in all parts of the country and 
drove a growing i)roportion of the i)opulation to de 2 )end more and more upon 
the land. Out of a total record exxmrt of 58f millions in 1878-9, only 6| per 
cent, represented the value of what could projJerly be called manufactured 
goods, 93 1 per cent, being mere raAv produce. In 1880 the imports of manu- 
factured goods were valued at £51,397,661. By the combined oj)eration of 
these two causes the country was reduced to an economic condition which exposed 
it t(J the aggravated evils of frequent* famines. Sir Horace Plunkett, Avhosc 
inability to join us I most sincerely regret, pointed out in his valuable Report 
of the Recess Committee of 1896, that similar causes led at an earlier 
period to similar results in Ireland. Speaking of the effect of legislation which 
had struck at all Irish industries, ^uot excej)tmg agriculture, he said : — 

“ It forced tke population into entire dependence on the land and reduced the country to 
an economic condition involving periodical famines." 

In India there were five famines between 1800 to 1825 ; two between 1825 
to 1860 ; six between 1861 to 1876 ; eighteen between 1876 to 1900. According 
to Mr. Digby, the total mortality, according to official records, between 1851 
to 1901 was 28,826,000. Writing in 1901, Mr. Digby said : — 

Stated roughly, faminesLand-'searcities have been foui times as numerous dui'iug the 
last thirty- years of the nineteenth century as they were one hundred years eaiher, and four 
times more widespread.” 

I agree with my colleagues that, apart from the other advantages which 
railways have conferred upon India, they have had an important effect in 



iessOTimg the disastrous i-esults of famines. Grain can he-carried to tracts 
affected by famine with much greater ease now than could he done before, 
and deaths from actual unavailability of food can be prevented. Since 1900, 
when the second Famine Commission, over which Sir Antony (now Lord) 
MacDonnell presided, made its report, the problem of famine relief and 
famine administration has also been placed on a satisfactory basis, and an 
fidmirable Famine Code has been drawn* up. “In regard to palliatives much 
has been done ; but in respect of prevention, the hand has been slack.” And 
this, I regret to say, notwithstanding the fact that many of the remedies which 
wo recommend to-day were recommended nearly forty years ago. 

After the disastrous famine of 1877-1878, the Government M’^as pleased to 
appoint ah Indian Famine Commission to enquire “ how far it is possible for 
Government by its action, to diminish the severity of famines, or to place the 
people in a better condition for enduring them.” In their Report the 
Commission said : — 

“ A main cause of the disastrous oousequeucos of Indian famines, and one of the greatest 
difficulties in the way of providing relief in an effectual shape is to be found in the fact that 
the great mass of the people diiectly depend on agriculture, and that there is no other 
industry from which any considerable part of the population derives its supjiort. 'I’he failure 
of the usual rains thus deprives the labouring class, as a whole, not only of the ordinary 
supplies of food obtainable at prices within their reach, but also of the sole employment 
by which they can earn the means of proouring it. The complot4; remedy foi this condition 
of things will bo found only in the development of industries other than agriculture and 
independent of the fluctuations of the seasons.” 

The principal recommendations which that Commission made for the 
“ encouragement of a diversity of occupations” among the people, are so 
valuable, and so much in line with many of our own recommendations, that 
I reproduce them below. They said : — 

“ 1. We have elsewhere expressed our opinion th'H.t at the root of much of the poverty of 
the people of India, and of the risks to which they are exposed in seasons of scarcity, lies the 
unfortunate circumstance that agiiculture forms almost the sole occupation of the mass of the 
population, and that no remedy for present evils can he complete which does not include the 
introduction of a diversity of occupations, through which the surplus population may be drawn 
frem agricultural pursuits and led to find the means of subsistence in manufactures or- some 
such employments.^' 

And, after referring to the obstacles that then stood in the way of the in- 
vestment of English capital in India, and after urging reasons why direct State 
aid could not then be given, they proceeded to say : — 

“ 6. There are, however, directions in which we ha\ e no doubt the Govei-nment might 
usefully aid in fostering the inception of new industries. The introduction of tea cultivation 
and manufactui-e is an inrtance of the successful action of the Government which should en- 
courage further raeasures^of a like chaiucter. In this case, the Government stai-ted plantations, 
imported Chinese workmen, distributed seed, and brought the industry into a condition in 
which its commercial success was no longer doubtful. It then retired from any shai-e in it, 
sold its plantations, and left the field to private capitalists. The cultivation of cinchona is a 
measure of a somewhat similar description though it has not yet passed entirely into the hands 
of pivate persons. 

“7. In ti-eating of the improvement of agriculture, we have indicated how we think the 
more scientific methods of Europe may be brought into practical operation in India by the help 
of specially trained experts, and the same general system may, we believe, be applied with suc- 
cess both to the actual operations of agriculture and to the preparation for the market of the 
mw agncaltvuml staples of the countiy. Nor does there appear any i-easou why action of this 
sort sditonld stop at t^ooltural produce, and should not be extended to the manufactures which 
India now produces on a small scale or in a i-ude form, and which, with some unprevement, 
might he expected to find enlarged sales, or f^ould take the place of similar articles now 
imported from foreign countries. 
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** 8> Among tiio Mtioles and prooesaes to whioliL those remarks would apply may be named 
the maaixCaetittre md refining of sugar s the tanning of hides ; the manu^ture of fabrios of 
cotton, wool and silk ; the preparation of fibres of other sorts, and of tobacco ; the manufactures 
of paper, pottety, giam, soap, oils and candles. 

9. Some tii tiieee arts are already practised with success at Government establishments, 
such as the tannery at Cawnpur, which largely supplies harness for the army, and the carpet 
and other manufactures carried on in some of the larger jails ; and these institutions form a 
nucleus, around which we may hope to see a gradual spread of similar industry. They afford 
practical evidence of the success of the arts practised, and are schools for training the people 
of the country in improved methods ; and so long as any such institutions fairly supply a 
Government want, which cannot be properly met otherwise, or carry on an art in an improved 
form, and therefore guide and educate private trade, their infltxenco can hardly fail to be 
beneficial. The same may be said of the workshops of the Government and the railway com- 
panies, which are essential for the special purposes for which they are kept up, and gradually 
train and disseminate a more skilled class of artizans. 

“ 10. The Government might further often afford valuable and legitimate assistance to 
private persons desiring to ^bark in a new local industry, or to develope and improve one 
already existing, by obtaining needful information from other countries or skilled workmen 
or supervision, and at the outset supplying such aid at the public cost. So far as the products 
of any industries established in India can be economically used by the Government, they 
might properly be preferred to articles imported from Europe, and generally the local markets 
should be resorted to for all requisite supplies that they can afford. We are awai’e that steps 
have been taken within the last few years to enforce these principles, but more can certainly 
be done, and greater attention may properly be paid to the subject. 

“ 11. Otherwise than as above indicated, we do not think it desirable that the Govern- 
ment should directly embark in any manufacture or industiy in an experimental way. Such 
experiments to be really successful or valuable must be carried out on a commercial basis. 
The conditions of any Government undertaking are rarely such as to give it this character, 
and the fear of incurring an undue expenditure on what is regai-ded as only an experiment 
will often lead to failure, which will be none the less mischievous because it was thus caused. 

" 12. There is no reason to doubt that the action of Government may be of great value 
in forwarding technical, artistic, and scientific education, in holding out rewards for efforts in 
these directions, and in forming at convenient centres museums or collections by which the 
public taste is formed and information is diffused. The great industrial development of 
Europe in recent years has doubtless received no small stimulus from such agencies ; and the 
duty of the Government in encouraging technical education is one to which the people of 
England are yearly becoming more alive, and which it is certain will be more adequately 
performed in the future. All the causes which render such action on the part of Governments 
desirable in Europe apply with greater force to India. Experience, however, is still wanting, 
even in England, as to how such instruction should be given, and for India it will be hardly 
possible at present to go beyond the training of ordinary workmen in the practice of 
mechanical or engineering manipulation. 

** 18. To whatever extent it is possible, however, the Government should give assistance 
to the development of industry in a legitimate manner, and without interfering with the free 
action of the general trading community, it being recognised that every new opening thus 
created attracts labour which would otherwise be employed to comparatively little purpose on 
the land, and thus sets up' a new bulwark against the total prostration of the labour market, 
which in the present condition of the population follows on every severe drought.'^ 


of Indians for the promotion of Technical Education and 
Indigenous Industries. 

TMb Taluable Report was published in 1880, but it seems that little heed 
wSfi paid to its most important recommendations. Little was done to encc^j^rage 
indigeiioiis industries ; less to promote technical education. In the meantime 
Hie Indiah Katkmal Gongrass, which was organised to focus Indian public 
end to iwpreseat wants end wishes of the Indian public to the 
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Goremment, came into existence in 1885. At its third session in 1887 it passed 
the following resolution : — 

“ I'hat having regard to the poverty of the people, it ie desirable that the Government 
he moved to elaborate a system of technical education, suitable to the condition of the country, 
to encourage indigenous manufactures by a more strict observance of the orders, alieady 
existing, in regard to utilising such manufactures for State purposes, and to employ more 
exiensively than at present the skill and talents of the people of the country.^’ 

At its next session, in 1888, the Congress urged the appointment 
of a mixed Commission to enquire into the industrial condition of the 
country as a ]^reliminary to the introduction of a general system of technical 
education. It reiterated this rejquest in 1891, 1892 and 1893. In 1894 
it affirmed in the most emphatic manner the importance of increasing 
public expenditure on all branches of education, and the expediency of 
establishing technical schools and colleges. It repeated the same request in 
1895. In 1896 when a famine had broken out in a more or less acute form 
throughout India, it again urged that “the true remedy against the recurrence 
of famine lies in the adoption of a policy n hich would enforce economy, 
husband the resources of the State, foster the development of indigenous and 
local arts and industries which have practically been extinguished, and help 
forward the introduction of modem arts and industries.” In 1898 it again 
prayed “ that having regard to th(‘ poverty of the people, and the decline ®f 
indigenous industries, the Govenmicnt will introchicc a more elaborate and 
efficient scheme of technical instrnctioji, and set apart more funds for a better 
and more successful working of the same.” In 1904 the (-ongress urged 
the establishment of at least one central fully oqui2)i)ed i)olytechnic institute 
in the country, with minor technical scliools and colleges in different j’l’ovinces, 
and rejjeated thal i)rayci‘ in 1905. In 1906 it urged that j)rimary education 
should be made fi’ee, and gradually compulsory, all over the country, and 
that adequate i)rovision shoiild be made for technical education in the different 
provinces, having regard to local requirements. It reiterated the same i)rayer 
in 1908, 1909, 1910, 1911 and 1913. After the outbreak of the war in 
1914, the Congress urged the Government to adoi)t immediate measures to 
organise and develope Indian industries. As the years rolled on, the need 
for industrial development was more and more keenly felt l)y Indians. Since 
1905, an Indian Industrial Conference has met year after year, as an 
adjunct of the National Congress, and it rej)eatedly pressed ui)on Government 
the need for providing technical, industrial and commercial education through- 
out the country. It has also ur^ed various other measures for the encourage- 
ment of indigenous industries. But neither the recommendations of the Indian 
Famine Commission nor the representations of the Indian National Congress, 
nor those of the Indian Industrial Conference, produced much effect. Speaking 
at the Industrial Conference convened by Government in 1907., Sir John Hewett, 
the then Lieutenant-Governor of the United Provinces, said : — 

“ The question of technioal and industrial education has been before the Government 
and the public for over twenty years. There is probably no subject on which more has been 
written or said, while less has been accomplished.” 

The earlier portion of Chapter X of our Report, dealing with industrial 
education, shows how little has been done up to this time to provide such 
education for the people. A few years ago the Government of India insti- 
tuted scholarships of the annual value of £150, not exceeding ten in 
nuzt^er, to enable Indians to proceed to Europe and America for special 
training, but it was not necessarily to be technical. Under this system 100 
students have hitherto gone aljroad for such training. Finding tlu> provi- 
sion to promote the scientific and industrial education of Indians in the 
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cotmiry wholly insufficient, a few Indian and European gentlemen stai*ted an 
Association in Calcutta in 1904, one of the objects of which was ‘ to enable 
distinguished graduates of Indian Universities to prosecute further studies in 
science in Europe, America, Japan or other foreign countries.’ Since 1910 the 
Bengal Government helped the Association with an annual grant of Us. 6,000, 
which has been reduced to Es. 2,600 since the war. Rai Jogendra Chandra 
Ghose Bahadui*, Secretary of the Association, told us that over 300 students had 
been sent abroad l^dth the assistance of this Association for such education, and 
that 140 of them had returned, of whom 130 were employed. He also told us 
that his students have started twenty new factories and w ere in charge of seve- 
ral factories employing a capital of over forty lakhs of rupees. This shows how 
keen is the desire of Indians to obtain technical education and to devote them- 
selves to the industrial regeneration of their country. The Government of India 
have recently increased the number of technical scholarships to thirty, and have 
revised the rules regulating the grant of s\ich scholarships, which are in some 
respects an improvement on those they have superseded. But those scholarships 
are too few to meet the requirements of the situation. Adequate provision for 
imparting useful industrial and technical education both at home and abroad, 
remains yet to be made for the youth of India. 

Progress of other Nations in Manufactures, and its Effect on 

India. 

Beference has been made in Chapters fl, VI and VII of our Report to the 
growth of certain industries in India during recent years with Indian capital and 
Indian control, the most important among them being the cotton mill industry, 
the Tata Iron and Steel Works and the Tata Hydro-Electric Works. So far as 
this goes, this is a matter of sincere satisfaction. But the progress is altogether 
small. In the meantime, since 1870, other nations have made enormous q>rogres8 
in manufacturing industries. 1 would ))articularly mention Germany, Austria, 
the United States and Japan, as their progress has sj)ecially affected India. 
They liave each done so by devising and carrying out a system of general and 
technical education for their peoples, accoijipaniod by a system of State aid 
and encouragement of industries. And these nations — and several others 
besides— most of which have built up their industries by some form of State 
aid or protection, have taken full advantage of the policy of free trade to which 
India has been subjected, to purchase raAv produce from India and to flood her 
markets with their manufactured goods. India has thus been exposed to evei’- 
extending commercial subjugation by these nations, without being armed and 
equipped to offer a resistance and without being protected by any fiscal walls 
or ramparts. This incessant and long-continued attack has affected her agricul- 
tural as w^ell as manufacturing industries. Her indigo industry has nearly been 
killed by Germany, Before 1897, when Ur, Bayer produced artificial indigo, 
Germany had been importing vegetable indigo of the value of over one million 
sterling. A few years aftemards she was exposing artificial indigo of three 
times that value. Germany’s bounty-fed beet sugar gave the first serious shock 
to the ancient sugar industry of India, and it has suffered and is continually 
suffering from the competition of foreign sugar. In 1913-14 Germany and 
Austria purchased from India raw materials amounting to £24,220,400 in value 
or just a little less than one-sixth of the total output, while the imports to 
India^ from these two countries amounted to £11,304,141. The exports to the 
United Kingdom in the same year amounted to £38,236,780, and the imports 
from the United Kingdom to £78,388,149. 

Forty or fifty years ago, Japan was far behind India both in agriculture and 
industries. But her Government and people, working .in conjunction, have 
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brought about a wonderful development of her industries built upon^' a s^ienl 
of technical education which included everything required to enable her to 
occupy her proper place among the manufacturing nations of the world.’ 
Japan takes in a large proportion of the exports of our cotton, and she sends 
us an increasing quantity of her cotton goods and other manufactures. The 
average of her total imports of the five pre-war years 1909-10 to 1913-14 was 
2*5 per cent, of our total imports. The share of her imports in the'year ending 
March 1917, was 8‘9 per cent, of the total. The total ftnports of India 
(excluding £28,969,766 of treasm’e, but including Government stores) amount- 
in the year ending Slst March 1914, to £127,538,^38. In the imports 
of the five pre-war years 1909-10 to 1913-14, the average share of the United 
Kingdom was 62*8 per cent. ; of the other parts of the British Empire, 7 per 
cent. ; of the allies (excluding Japan), 4*6 per cent.; of Japan, 2*6 per cent. ; 
of the United States, 31 per cent. ; of Java, 6*4 per cent. ; and of the 
other foreign countries (principally Germany and Austria-Hungary), 13*6 per 
cent. The share of the principal countries in the imports of the year ending 
31st March 1917, was the United Kingdom, 68*7 per cent. ; other parts of the 
British Empire, 7 per cent. ; allies (excluding Japan), 3*3 per cent. ; Japan, 8*9 
percent. ; the United States, 7*3 per cent. ; Java, 8*9 per cent. ; and other foreign 
countries, 6*9 per cent. 


The extent to which India has thus come to be dependent upon other coun- 
tries for the raw materials and manufactured articles necessary in the daily life 
of a modem civilised community is deplorable. The following classified table 
of the imports which came into India in the year ending March 1914, will give 


an idea of the extent of this dependence : — 

£ 

I. — Foody drinhy and tobacco : — ...... 16,441,380 

Fish (excluding canned fish) ...... 208,830 

Fruits and vegetables 763,583 

Grain, pulse and fiour ....... 185,660 

Liquors ......... 1,251,642 

Provisions and oilman's stores • ■ • 1,649,087 

Spices . . 1,154,875 

Sugar 9,971,251 

Tea 162,409 

Other food and drink, i.e., coffee (other than roasted or 

grolind) hops, etc. ....... 611,623 

Tobacco ........ . 501,923 



II. — Rato materials and produce, and articles mainly unmanufac- 
tured 

Coal, coke, and patent fuel 
Gums, resins, and ice 
Hides and skins, raw 
Metallic ores and scrap iron or 
Oils . . . . 

Seeds, including oil seeds 
Tallow, stearine, wax . 

Textile materials 
Wood and timber 
Miscellaneous (including shells, obank, cowries, fish maniue, 
pulp of wood and rags for paper) 

III. — Articles wholly or mainly manufactured 
Apparel , . . 

Arms, ammunition and military stores 
Carriages and cars, including cycles and motor cars 
Chemicals, drags and medicines • , * 

Cutlery, hardware, implemeuts (except maohme-tools) and 
iuetrumeirts 


7,038,380 

710,920 

175,764 

101,066 

41,977 

2,934,611 

68,481 

150,688 

1,204,510 

515,690 

• 1,149,878 
96,769,448 
1,669,880 
286,718 
1,422,607 
1,606,699 

4,101,140 



s«t 


f £ 

Dyes and colours 1,610,983 

Fomiture, cabinet-ware, and manufactures of wood . . 224,323 

Glassware and earthenware 1,728,667 

Hides and skins, tanned or dressed, and leather . . . 266,688 

Machinery of all kinds (including belting for machinery) . 5,508,397 

Metals, iron and steel and manufactures thereof . . . 10,683,249 

Metals, other than iron and steel and mauufactm'es thereof . 41,010,801 

Paper, paste board, and stationery ..... 1,524,982 

Kailway plant and rolling stock ' . ... . 6,689,794 

Yarn and textile fabrics ....... 50,360,043 


Miscellaneous (including prints, engravings, pictures, rubber 
manufactures, smokers^ requisites, soaps, spirits perfumed, 
sticks and whips, stones and marble, toilet requisites, 
toys, and requisites for games and sports, umbrellas and 


umbrella fittings) .... . . 5,055,963 

IV . — Mucellaneous and unclasstJiM, includtug living animals, 1,916,136 
fodder, bran pollards and articles imported hg post. 

"V .^Government stores . ..... . . 5,373,860 

Total value of all imports, excluding treasure . . .±.127,588,638 


Chapter IV of our Eeport gives a more analysed and critical summary of 
the industrial deficiencies of India. It similarly points out that the list of 
industries which, though the materials and articles we import are essential 
alike in pe^ice and war, are lacking in this country, is lengthy and ominous ; 
and that until they are brought into existence on an adequate scale, Indian 
capitalists will, in times of peace, be deprived of a number of profitable enter- 
prises, whilst, as experience has shown, in the event of a war which renders sea 
transport impossible, India’s all-important existing industries will be %posed 
to the risk of stoppage, her consumers to great hardship, and her armed forces 
to the gravest possible danger. With the abundance of our raw materials, 
agricultural and mineral, with the great natural facilities for power and 
transport, with a vast home market to absorb all that we may manufacture, it 
should not be difficult to effectively cut down this list, if the Government w ill 
equip the people for the task by providing the necessary educational and bank- 
ing facilities and extending to them the patronage and support of the State. 
How the Government may best do this is the question we have to answer. 

Government Industrial Policy in Eecent Tears. 

• 

I have little to add to the hiftory of Government industrial policy in recent 
years which is given in Chapter VIII of the Eeport. The account given there of 
the efforts made by Government for the improvement of Indian industries show's 
how little has been achieved. But I do not agree with my colleagues when 
they say (paragraph 111) that this has been “ owing to the lack of a definite and 
accepted policy, and to the absence of an appropriate organisation of specialised 
experts.” I share with them the regret that Lord Morley did not approve that 
part of the proposal of the Madras Government made in 1910, which urged that 
Government agency should be employed to demonstrate that certain industrial 
improvements could be adopted with commercial advantage i andl am thankful 
that in modification of that order, ^rd Crewe, by his telegram, dated the Ist 
February, 11^6, authorised the Government of India, pending final orders on this 
Commission’s Eeport, “ to instruct Local Governments that in cases in which 
they desire to help particular industries they may do so, subject to yoiur approval 
and to financial exigencies, without being unduly restricted by my predecessor’s 
rulings.” But I cannot endorse that part of the Eeport which speaks of ” the 
d^^d^ning effect produced by Lord Morley’s dictum of 1910 on the init^ 
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attempts made by Goyernment for the imif)rovement of indukries.’^ (Introduc- 
tory, page 4.) I think my colleagues have taken an exaggerated view of the 
effect of Lord Morley’s refusal to sanction the particular part of the Madras 
Government’s proposal to which reference has heen made above. In justice to 
Lord Morley, and in order that the orders which he passed on the subject of 
technical education may be properly appreciated, I will quote below the follow- 
ing two paragraj)hs from the despatch in question, dated the 29th July 1910. 
Said His Lordship 

^^1 have examined the account which the Madras Government have given of the 
attenipty to create new industries in the province. The results represent considerable 
labour and ingenuity, but they are not of a chaiaeter to j’emove my doubts as to the utility 
of State effort in this direction, unless it is strictly limited to industrial instruction and 
avoids the semblance of a commeicial venture. So limited, inteiference with private 
enterprise is avoided, while thoie still lemains an ample and well-defined sphere of activity. 
The limit disregarded, there is the danger that the new State industry will either remain a 
|)etty and ineffective j)laything, or will beconif a costly and hazardous speculation. 1 
sympathise with the Conference and the Madras Ciovernment in their anxiety for the 
industrial development of the province, but I think that it is mor'e likely to be retarded 
than pi’omoted by the diversion to State-managed ('omii|ercial enterprises of funds which 
are urgently required for the extension of industrial and technical instruction. 

The policy which I am prepared to sanction is that State funds may be expended upon 
familiarising the people with such improvements in the methods of production as modern 
science and the practice of European countries can suggest ; fuithor than this the State should 
not go, and it must be left to private enterprise to demonstr’ate that these improvements can 
be adopted with commercial advantage. Within the limits here indicated it appears to me 
that the objects which the Industrial Confer once had in view can all be accomplished 
by means of teohnical and industrial schools; it is in such schools that a knowledge 
of new^ndustries and new processes can be imparled, that the use of new implements 
can best be taught and the technical skill of the artisairs most readily improved. 
In a leather school the method of chrome tanning (*an be demonstrated and taught; 
in a weaving school the indigenous Jiand loom can be improved and the advantage of the 
improvement demonstrated. If the schools are properly managed, they will supply the private 
capitalist with instnicted workmen ami with all the information he requires for a commercial 
venture. To convert the leather or weaving school into a Government factory in oi*der to 
demonstrate that articles can be manufactured and sold to the public at a profit, goes, in my 
view, beyond what is desirable and beyond what is found necessary in other provinces. My 
objections do not extend to the establishment of a bureau of industrial information, or to the 
dissemination from such a centre of intelligence and advice regarding new industries, processes 
or appliances, provided that nothing is done calculated to intel^ere with private enterprise.^^ 

As Lord Crewe pointed out in his despatch No. 24-Reyenue, dated March 
f2th, 1912 

“ > > . the (Jovernmeut of Madras seemed to have placed too limited a construction upon 

the orders given in my j)redecessoi'’8 despatch of 29th July 1910. The policy which he then 
sanctioned was that State funds might be ex[)ended upon familiarising the people with such 
methods of production as modern science and the practice of European countries could suggest. 
I’his need not be interpreted as confining instruction solely to industrial schools. 1 am prepared 
lo recognise that in certain cases instniction in industrial schools may be insuflScient and may 
require to he supplemented by practical training in workshops, w'here the application of new 
piwesBes may be demonstrated ; and there is no objection to the purchase and maintenance 
of experimental plant for the purpose of demonstrating the advantage of improved machinery 
or new processes and for ascertaining the data of production.” 

Indian public opinion no doubt desired ^that the Governmei^t should go 
farther than Lord Morley had sanctioned. But even so, they would have befen 
gr9.teful if action had been taken within the “ ample and well-defined sphere 
of activity ” which he had sanctioned ; if the funds which it was proposed to 
divert to State-managed commercial enterprises, had been devoted to the 
extension Of industrial and technical instrucliion, ” for which, his Lordship 
they.ivere " urgently required if State fun^ had been ‘‘expended upon 
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ietrising the people with such improvements in the methods of production as 
modem science and the practice of European countries could suggest.” Their 
complaint was that that was not done. It is said in paragraph 199 of the 
Report that the Government (of India) “ had neither the organisation nor the 
equipment to give effect even to the comparatively limited policy sanctioned by 
Lord Morley.” The obvious answer is that the necessary organisation and 
equipment should have been created. 

A Welcome Change. 

The outbreak of the war drew forcible attention to the extent of India’s 
dependence upon countries outside the British Empire, particularly upon 
Germany and Austria, for the supply of many of the necessaries of life for her 
people, and some time after the commencement of the war, the Government of 
India resolved to examine the qiiestidn of the industrial policy which the Govern- 
ment should pursue in the altered state of things in India. In their despatch 
to the Secretary of State, dated the 26th November 1916, Lord Hardinge’s 
Government put the case for a change of policy in very clear and forceful 
language. They said : — 

"It is becoming increasingly clear that a definite and self-conscious policy of improving 
the industrial capabilities of India will have to be pursued after the war, unless she is to 
become more and more a dumping ground for the inannfacturcs of foreign nations who will 
be competing the more keenly for markets, the more it becomes apparent that the political 
future of the larger nations depends on their economic position. The attitude of the Indian 
public towards tin's important question is unanimous;^ and cannot be left out of account. 
Manufacturers, politicians and Ibo literafe jiTiblic have for long been pi’Cssing theii- demands 
for a definite and accepted policy of State aid to Indian industn'es ; and the demand is one 
which evokes the synipathy of all classes of Indians A\hoHe jwsitjoii or intelligence leads them 
to take any degree of interest in such matteis.^’ The despatch ^mphasiBed '^the need for an 
industrial policy which will enable technical education in India to produce its best results, 
and which will lighten the pressure on |nuely literary couiscs and reduce the excessive demand 
for employment in the services and callings to which these courses lead up.” 

Einally the Government said : — 

"After the war India will consider herself entitled to demand the utmost helj) which her 
(lovernment can afford to enable her to take her place, so far as oiicumstances permit, as a 
manufacturing country.” 

The acceptance of this policy by the Secretary of State for India and the 
appointment of this Commission to consider and report in what ways this 
help may be given was welcomed by Indians with feelings of gratitude and 
hope, like the dawn of day after a dai’k and dreary night. But the hope is 
occasionally clouded hy a recollection of the fact that the Labour Party joining 
with the Irish Nationalist and the Lancashire vote mobilised its forces against 
the Government in England against the raising of the import duty on cotton 
goods in India— -even while the Indian cotton excise duty, which India has 
regarded as a great and crying grievance all these twenty-one years, was still 
allowed to continue — and that so highly honoured a statesman ‘as IMr. Asquith 
gave his support to the Government policy only on the understanding that this 
in common with all other fiscal issues would be reconsidered at the end of the 
war. Indians, remember, however, with gratitude the firm attitude which 
Mr, Austen Chamberlain, the then Secretary of'* State for India, adopted in the 
matter, and the reply which he gave to the Lancashire deputation that waited 
on him with reference to that simple fiscal measure, without which, as ho 
told the deputation, it would have been impossible for Iiuiia to make the 
contribution of £100 millions to the cost of the war. 

The brief narrative which I have given here of the industrial relations 
of ln4ia> with England, and of the policy which England has pursued towards 



India, wiil, I hope, lead some of those of my English fellow-*siibject6, who aare 
unwilling to let the Government of India protect and promote Indian industries 
under a wrong apprehension that that would injure English interests, to recall 
to mind how much India has contributed to the prosperity of England during 
a century and a half, and how much she has suffered by reason of the illiberal 
policy which has hitherto been pursued towards her. It will lead them, I hope, 
to reflect that the result of this policy is that, after a hundred and fifty years 
of British Buie, India, with ail her vaSt natural resources and requirements, is 
the poorest country in the world, and that comparing her pitiable condition with 
the prosperous state of the self-governing Dominions which have enjoyed 
freedom to develope their industries, they will recognise the necessity and the 
justice of allowing India liberty to regain national health and prosperity. 
Such a policy will not benefit India alone. It will benefit England 
also. Eor if India will grow rich, if the standard of living in India will 
rise, her vast population will naturally absorb a great deal more of imports 
than it does at present. This view was repeatedly mged by Mr. Dadabhai 
Naoroji, and it is fully supported by the history of other countries which 
have become prosperous during recent times. The United States offer an 
illustration. The following figures show how their imports have grown with 
their prosperity : — 


Yetr. Imports in xnillioxiH of 

dollars. 

I 860 853 

1870 , ^ 435 

1880 667 

1890 789 

1900 849 


The same truth is illustrated by the history of the commerce of Japan. As 
Japan has been developing her own manufactures and growing in affluence, 
she has been furnishing a rapidly growing market to the merchants of the 
world. The following table makes this clear : — 


Annual Avehage Imports of Japan in recent decades. 


Values in Millions of Yen. 


— 

From the United 
Kingdom, 

From 

Qemmny. 

Prom 

U. 8. A. 

From other 
countries. 

1 

1 

From all 
countiiei. 

1881-1890 . 

19-6 

84 

4-2 


46-5 


46*6 

^ 14'8 

1 

22-8 

87-0 

171 -a 


84-8 

861 

1 

66'8 

199-8 

886-0 


Commenting on the growth and variety of imported manufactures in the 
United States noted above, Mr. Clive Day says in “ History of Commerce ” 
(page 668) 

''It is probable that the United States will always continue to import manufactared 
wares like those named above, in great ^Yariety and amounting in the total to considerable 
value. We cannot afford to refuse the contributions of peoples who have speoialiaud in t rious 
lines, and by reason of inherited taste and skSl, or with the aid of eae^Uonal nnbiral 
lesouroes, can offer us what we cannot readily pr^uce ourselves,’^ 
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This is e3cactly what £ would say with reifard to our future, assuming that 
we are allowed to derelope our home industries to the fullest extent wo can. 
But I need not labour this point further. I am glad to find that *tho 
Committee on Commercial and Industrial Policy after the War,' of which Lord 
Balfour of Burleigh was the Chairman, has exiiressed the same view. In 
paragraphs 282 and 233 of their Final Report they say : — 

" Whilst; Europe as a whole may be said to be divided into settled fields of international 
competition where local circnmstances, convenience of transport, and suitability of production 
for local needs, have become the controlling factors, there remain vast markets still practically 
untouched for the future development of the exporting nations of the world. China, with its 
400 millions of population, an old and industrious civilisation, must in the near future develope 
its already great and growing demands for pi\ducts of our trades. Them are groat poten- 
tialities in India and there is also the demand of Siberia and the smaller Par Eastern countries, 
which are likely in future to afford profitable markets. 

It is true that in this spbeie the competition of .Tapan will hai e to bo increasing!} 
reckoned with, but we have no doubt that with a rise in the st.anifard of li\ingof Eastern jicoples 
there will come a corrc.spouding increase of the quantity and improvement of the quality of 
the goods demanded. This development cannot fail to be of ad^ontago to British industry, 
and for this reason, if for no other, we desire to emphasise the importance of all measures, 
including particularly the rapid extension of Bailwa}s, likel} to piomote the ecimomie well- 
being of India.^^ 

The hope of Indians for the industrial developmeni of their country has 
been further strengthened by the knowledge that, like their noble jirodeeessors in 
office, the present Viceroy and the Secretary of State are also eonvinoed of the 
necessity of a liberal policy being adopted in respect ol’ Indian industrial 
development. They have road the following pas.sago in tJie Re])ort on Constitu- 
tional Reforms with great satisfaction : — 

On all grounds, a forward policy in i ndus tiial development is urgently called foi-, not 
merely to give India economic stability ; but in order to satisfy the aspirations of her jieople 
who desire to see her stand before the viorld as a well-poised, up-to-date country ; in older to 
provide an out-let for the energies of her young men who aio otherwise drawn exclusively to 
Government service oi a few overstocked professions ; in ordei that money now lying un- 
productive may bo apjdied to the benefit of the whole community ; and in order that the too 
speculative and literary tendencies of Indian thought may be bent to more practical ends, and 
the people may be bettei- (pialifiod to slioulder the new responsibilities which the new constitu- 
tion will lay upon them These coiisidemtions led Lord Ilardinge^s Government to recom- 
mend the appointment of the Industrial Commission which is at present sitting. 

“These are political considerations peculiar to Tndiadtself But both on economic and 
military grounds imperial interests also demand that the natural resources of India should 
henceforth be hfittei utilised We cannot measure the access of strength which an industrial- 
ised India will bring to the poAver of the Empire ; but we are sure that it will bo welcome 
after the war.” 

How far the hope so raised will bo realised, will depend largely upon the 
decision of the vital question whether the power as Avell as the responsibility of 
promoting the industrial development of India, shall be placed in the Govern- 
ment of India, acting under the control of the elected representatives of the 
people in the Legislative Council. This factor goveins all our recommenda- 
tions. 


Industries and Agricnltnre. 

In Chapter V of the Report dealing with industries and agriculture, my 
colleagues say 

“ We take this opportunity of stating in the most emphatic manner oni opinion of the 
paramount importance of agriculture to this country, and of the necessity of doing everything 
jKHwihle to improve its methods and increase its output,” 
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They go on to say 

"Such improvement will, we anticipate, be mainly effected by the organisations which 
are in process of development under the charge of the imperial and provincial Departments of 
Agriculture, and though the results attained are not yet of much economic importance, they 
aie steadily growing and will eventually demand large manufacturing establishments to produce 
the machinery, plants and tools which the raiyats will hud advantageous as labour-saving 
devices/' 

They point out the possibilities of improved agricultural methods and 
suggest that there is much scope for the use of power-driven machinery in 
agriculture for lifting water from wells, channels, tanks and rivers, for irriga- 
tion and for other purposes, and for improving the land by draining low-lying 
ground and by deep ploughing, etc. They also recommend the provision of 
hand machinery of improved types, especially for the reaping, threshing and 
winnowing of crops. They go on to say : — 

" India is not at all yet ascustomed to the free use of mechanical appliances, and it should 
he an important function of the Departments of Industries and Agriculture to encourage their 
introduction in every possible way. For a long time to come the employment of machinery in 
agriculture in India will largely deiicud upon the completeness and efficiency of the official 
organisation which is created to encourage its use and to assist those who use it." 

In this connection I would draw attention to the opinion of Mr. James 
MacKenna, the Agricultural Adviser to the Government of India. At page 20 
of his valuable pam 2 )hlet on “Agriculture in India,” published in 1915, 
he says : — 

" We have seen that the introduction of European machinery has always figured 
prominently in the effoi-ts of the amateur agricultural refonnei. Much success has, 
undoubtedly, been obtained in the introduction of gi ain-winnowers, cane-cni.s}iing machine! y, 
etc. But in recommending the introduction of reaping machines or liea\ y English ploughs, 
caution is necessary. Eeaping machines may be useful on laige estates whei’e labour is 
scarce, but the whole rural economy of a tract wheie population is dense may be upset by 
their use. A large amount of cheap labour which ordinarily does the reaping is thrown out 
of employment ; the gleaners lose their recognised perquisites. In the case of heavy ploughs, 
the advisability of deep ploughing has first to be proved. In both cases the capacity of the 
available cattle and the difficulty of replacing broken spare parts and of canying out repairs 
are serious obstacles to tlie introduction of foreign machinery. As in the ease of plants, the 
improvement of the local material which the cultivator can himself make and repair and 
which his cattle can draw, seems the more hopeful line of improvement." 

I entirely endorse this opinion. The difficulties pointed out l^y 
Mr. MacKenna apply with equal, if not greater, force, in the case of power- 
driven machinery for the purposes indicated above. As my colleagues have 
observed “ in India agricultural conditions are widely different from those in 
Europe and Germany,” and “as yet very little of mechanically operated plant 
has come into use ” here, “ chiefly because holdings are small and scattered, and 
ryots possess little or no capital.” “ The results achieved in this direction in 
the south of India ” are also “not very important perhaps, if measured by their 
immediate economic effect.” While, therefore, I appeciate the value of the 
use of power-driven machinery in the development of agriculture, when 
economic conditions should favour its introduction, I do not agree witii the 
recommendation “ that it should be an important function of the Departments 
of Industries and Agriculture to encourage their introduction in every possible 
toay” I apprehend that with such a recommendation from the Commission, 
the Izeal for promoting mechanical engineering interests and establishments 
may push the use of power-driven machinery without due appreciation of the 
economic interests of agriculturists in the present circumstances of the country. 
For these reasons, and because in any case the introduction of power-driven 
machinery will take a long time, I think it my duty to draw attention to other 
means of improvement, particularly to agricultural education. 
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The history of agriculture in India during British rule has recently been 
told by Mr. MacKenna in his pamphlet referred to above. Agriculture is by 
far the greatest of the industries of India, and nearly 200 millions of its immense 
population are dependent for their livelihood on agriculture or on industries 
subsidiary to it. The Famine Commission of 1880 made Very strong recom- 
mendations as to the necessity of establishing departments imdcr a Director in 
each province to promote agricultural enquiry, agricultural improvement and 
famine relief. The departments were constituted, Imt by a Resolution published 
in 1881 the Government of India decided to postpone agricultural improvement 
until the scheme of agricultural enquiry had been completed. Nothing was 
done till 1889, at the end of which year the Secretaiy of State sent out Dr. 
Voeleker of the Royal Agriculturar Society to enquire into and advise upon the 
improvement of Indian agriculture. After touring over India and holding 
many conferences. Dr. Voeleker recommended a systematic prosecution of 
agricultural en<juiry and the spread of general and agricultural education, and 
laid down in considerable detail the lines on which agricultural improvement 
was possible. An gricultural Chemist and an Assistant Chemist were 
appointed in 1892 to carry on research and to dispose of chemical questions 
connected with forest and agriculture. In 1901 an Inspector- General of 
Agriculture was appointed. Two other scientists were added to the staff in 
1 903. Mr. MacKenna says : — 

'' The object aimed at was to increase the revenues of India by the improvement of 
agriculture ; but nothing was done for that improvement, and the exjiansiou of the Land 
Records staff and the compilation of statistics almost entirely occupied the attention of the 
I’lovincial Depai-tments.^'’ 

An Agricultural Research Institute was established at Pusa in 1905 with 
the help of a generous donation of £30,000 made to the Viceroy by klr. 
Henry Phipps oi‘ Chicago. In 1 905-06 the Government of India announced 
that a sum of 20 lakhs (subsequently raised to 24 lakhs) would annually be 
available for the improvement of agriculture. Agricultural colleges were 
accordingly re-organised or started at Poona, Cawnpore, Sabour, Nagpur, 
Lyallpur and Coimbatore. These colleges have been doing go6d work, but very 
little progress has been ma9.e with the agricultural education of the people. 1 
wish to acknowledge here the improvement which has been brought about in 
agriculture by means of our large irrigation works, which the Government have 
constructed, the improvement of wheat and cotton and in other ways. That 
improvement has been great and the Government is entitled to full credit for 
it. But I wish to draw attention to the urgent need and great possibilities of 
further improvement. Irrigation requires to be much more extended. A more 
systematic and extended programme of improvement requires to be adopted, 
the most important item in which should be agricultural education. 

Agrioultaral Education. 

Writing in 1915 on this subject Mr. MacKenna said : — 

“ There is probably no subject connected with agriculture on which so much has been 
written as agricultui’al education ; none, i)erhaps in which less has been effected. It is a 
constant anxjety to agricultural workers who mainly strive after an ideal which seems untenable. 
It has been debated at numerous conferences and has been the text of many writers, but there 
are practically no results to show." “ The Famine Commissioners, so long ago as 1880, 
\ievi that no general advance tn agricultural sgstem can be expected until the 
rural population had been so educated as to enable them to take a practical interest tn agricul- 
tural progress and refoi m. These views were confirmed by the Agricultural Conference of 1888. 

. . . . The most important, and, probably, the soundest proposition laid down by 

the conference was that it was most desirable to extend primary education amongst agricultural 
classes, But with the enunciation of this basic principle other resolutions were passed which, 
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while contaiiiiag much that was ezoellent^ probably led to the extraordinary confusion or 
subsequent years.” For some time “ the dominating idea was that it was necessary io teach 
agncvtlture, somehow or other, in rural schools. Fortunately this idea has now been 
abandoned. It is now agreed that agriculture, as such, cannot be taught in schools ; that mral 
education must be general and agricultural education technical.” ... . “ The view now taken 
is that, instead of endeavouring to teach agriculture as such, an attempt should be made to 
impart to the general scheme of education a mai-kedly agricultural colour and to 
encourage powers of observation and the study of nature with special reference to the 
surroundings of each school. With this object text-books are being re-written so as to include 
lessons on familial' objects ; uatuio study is being taught and school gardens have been 
started. There are, however, serious ditliculties in obtaining suitable teachers. But, as I have 
already said, more will depend on the natural awakening of the intelligence of pupils by the 
spread of general education than on sjiocialised training. And in primai'y schools the essential 
thing is to establish general education on a firm basis so that the pupils may develojic powers of 
observation and of reasoning. If these bo done, luteiest in theii' surroundings will natmally 
follow.” 

Mr. MacKeuna says in the end 

"Any attempt to teach agriculture in India, before investigation has jiiovided the 
inateiial, is a fundamental mistake which has seriously retaaded development, and this mistake 
has affected, not Only elementary, but to a much greater extent collegiate, education.” 

This is where we stood after thirty -hve years of enquiry, discussion and trial ! 

Other civilised countries took a much shorter period to decide upon a 
definite course of agricultm-al education and have prosjiered on their decision. In 
Sir Horace Plunkett’s Heport of the ilecess Committee of 1896 an account is 
given oi‘ the systems of State aid to agriculture and industry which were 
prevalent before that \car in various countries ol‘ Europe. Though these 
countries, as also America and Japan, have made much gi'eater progress since 
then both in agricultural education and improvement, that report is still of great 
value to us and will aihply repay jierusal. 1 will extract only one passage from 
it hers. Said Sir Horace Plimkeit and his colleagues ; — 

“ The most positive action of the State m assisting agriculture is taken in connection with 
education. Everywhere it is accepted as an axiom that technical knowledge and general enlight- 
enment of the agricultural class are the most valuable of all levers of progress. The great 
sums spent by the various countries in promoting technical odteation as applied to agriculture, 
as well as to other industries, prove this. M Marey-Oyciis, the head of the Dutch Board of 
Commei'ce and Industry, and President of the Agricultural Council says: — ‘Every guilder 
spent in the promotion of agricultural teaching brings back profit a hundred-fold.^ ‘ Every 
franc spent in agricultural teaching brings a brilliant return,' says the Belgian Minister of 
Agricultui'e in his message to Parliament last year. M. Tisserand attributes the great progress 
made by Fi-ench agriculture since 1870, in a large measure ‘to our schools, our professors, our 
experiment stations, and the illustrious men of science, whom the administration has induced 
to devote themselves to the study of agricultural questions.' Mr. M. fl. Jenkins, in bis 
jRepoi't io the Royal Commission on Technical Instruction, says ‘the results of agricultural 
education in Denmark have been something extraordinary. Danish butter is now the best in 
the world; in 1880 it was described by the British Vice-Consul at Copenhagen as ‘‘execrably 
bad the progress since is directly traceable to agricultural education.' ” — [Report, pages 54-.‘>5.) 

It is hardly necessary to refer at any length to the great progmss of 
agricultural education and improvement in America or to the enormous wealth 
and prosperity which has resulted therefrom. But I might refer here to the 
case of Japan. We know that Japan has made remarkable progress in agri- 
culture. She developed an excellent system of agricultural education many 
years ago. In the valuable “Note on Agriculture in Japan,’’ which 
Sir Frederick Nicholson submitted to the Commission along with his written 
evidence, he describes the system of agricultural education which he found at 
work in Japan in 1907. It is not necessary for me to describe the system here. 
My object simply is to draw attention to the necessity, in the interest of the 
improvement of agriculture and agriculturists, of early steps being taken to 



devistf a system of both general and agricultural education* for the masses of 
our agricultural population. 

1 would also recommend that the attention of the Agricultural Department 
be invited to the desirability of carrying out those other recommendations of 
Dr. Voelcker which have not yet been carried out, particularly those relating to 
the “ establishment wherever possible of Duel and Dodder Eeserves. ” Our 
attention was particularly drawn to the, fact that ^e high prices of fuel and 
fodder are inflicting serious hardship and loss upon the people in general and of 
agriculturists in i)articular. 1 may note that we were informed that last ,\<‘ai’ 
about 40,000 acres of irrigated plantation were established by the Dorest Depart- 
ment in the Punjab, in order to meet provincial reijuircments. 

The high prices of foodstufls and the consequent suffering to which tin* 
bulk of the people are exposed have made the question of increasing the yield 
of o\ir food crops also one of great and pressing importance. In his panijihlet 
on the “ Agricultural Problems of India,” w hich llai Gangaram Pahadur sub- 
mitted to the Commission, he argues that “ we are producing in a normal year, 
just enough to meet our requirements (ol' fo(jd consumption) with no surplus 
to meet the contingency of a failure; of the rains in the ensuing year.” We are 
also confronted with the fact that in India the \ ield per acre of crops is very 
much lower than what it is in other countries. The figures given by Kai Ganga- 
ram Bahadur at page 12 and in Table Ylll of his book are instructive. Tin' 
average yield per acre of wheat in Bombay and the United Provinces ivas 1,250 
lbs. ; in the United Kingdom, it was 1,973 lbs.; in Belginni, 2,171 lbs.; in 
Denmark, 2,520 lbs. ; in Switzerland, 1,858 lbs. The average yield jier acre of 
barley in the United Provinces was 1,300 lbs.; in the United Kingdom, 2,105 
lbs.; in Belgium, 2,953 lbs. ; in Denmark, 2,456 ll)s. ; in Switzerland 1,940 lbs. 
The average yield per acre of maize in the North-West Drontier was 1,356 lbs,; 
in Canada, 3,487 lbs.; in New Zealand, 3,191 lbs.; in Switzerland, 2,198 lbs. 
The average yield per acre of rice in India is only half of what it is in Japan. 
The possibilities of development that lie l)efore us are therefore vasi, and tJie 
call for measures for improvement is urgent and insistent. It is the call both 
of India and of the Empire, and i strongly recommend that the matter should 
receive prompt and adequate attention from the Agricultural Departments — 
both Imperial and Provincial. 

In this connection I desire also to draw attention to the necessity of 
providing greater financial facilities for agricultural improvement. So long 
ago as 1882, that revered friend of India, Sir William Wedderburn, advocated 
the establishment of agricultural banks for this purpose. The Indian National 
Congress pressed the suggestion upon the attention of Government. But it has 
not yet been carried out. I w ould draw attention to the very valuable paper on 
“ The Be-organization of Rural Credit in India,” which was read by Mr. Banade 
before the first Industrial Conference at Poona in 1891. (Banade’s Eeaaye, 
pages 41-64.) It is a powerful plea for the establishment of agricultural banks. 
I might add that, besides other countries mentioned by Mr. Banade, Japan has 
provided such facilities as are here recommended for the improvement of ils 
agriculture. The Japan Year Book for 1917 says 

“ There are two kinds o£ agricultural credit. They are long credit and short credil , tbe 
former for the purchase of farm land and for the development of farm land and other 
permanent improvements for which a loan for a term of 50 years or less i.s allowed. The short- 
term credit is one that is to be used mostly for the parch^<) of fertilizers, farm implemcnis, or 
food for cattle. Our banks usually give credit for a term of live years or less. There ajc also 
credit aesociations for supplementing these agricultural banks.^' 



Technical Edti09.tioii. 

^Jlie modern system of technical education may be said to date from the 
famous Universal Exhibition held in London in the year 18.51. Speaking 
generally, Englishmen did not believe in the value of technical education, and 
much effort has been necessary in England itself to make them do so. One of 
<he earliest of these eJTorts was made by Mr. J. Scott Russell, who published a 
valuable book in 18(59, namo| “ Systematic Technical Education for the English 
People.” In this book, after showing that education should be both general 
and special, he said : — 

“ The highest value in ihe world’s markets will he ohiained by that nation which has been 
at most pains to cultivate the intelligence of its people geneially, and afterwards to give each 
the highest education and training in this special calling. In other words, the value of the 
nation’s work will vary with the ex<‘ellencc of the national system of technical education. All 
1 have said above seems axiomatic. ’Po me it is so, but I trust the reader will not be offended 
if I am obliged to treat it quite otherwise. The English people do not believe in the value of 
technical education Still less do they believe in the value of a national system of education, 
and still less in the duty of the Government, the legislature, and the educated part of a 
community, to undertake the education of a whole people. I am Iheiefoie compelled to prove 
as mere matters of facts that which the accomplished scholar, or observant traveller, takes as 
an axiom on whrch argument is wasted. It is the object of this chapter to prove that 
technical education has brought good of a national and commerc ial kind to those who possess 
it ; that the want of it i.s attended with pecuniary loss, and that there is social danger to 
the community in our continued neglect of it 

'' Of late year-s a .sei ies of great public events have been i aking place, which have been of 
great national value in serving to awaken the British people — For half a centrrry they had 
been enjoying the frwits of the inventions of a few men of genius who had created the whole 
system of ttrodorn mamrfactur'ing, and Providence had also endowed them with the 
arrcumrrlated wealth of countless ccntirries stored up in the bowels of the earih in the shape of 
coal and ir-on, ready to be irsed or wasted and worked out in this manufactrrring century. The 
genius of a few men having set coal arid iron to do the manufacturing work of mind and man, 
the citizens of England had begun to think that it was .they who were superior in intelligence 
and civilization to the un-ooaled, un-ironed, un-engineered nations around them. For half a 
century nothing occirrred to awaken them fr-om this dream, and for that half century the wor-ks 
of English engineers and English iron and coal bore the highest reputation, and earned the 
highest prices in the world. 

“ Eiglitcen years ago there began a series of competitive trials of intelligence and skill 
between the citizen.s of the different civilized nations of the world. The scene of the first trial 
was in London in 1851. It was the famous XTnivcrsal Exhibition of the Industries and 
Products of all nations. In that great school the cimlized nations of Uvrope had their first 
lesson in technical edm-ation. They were able to see in how many things England retained 
her hereditary excellence and England was able to see in how many branches of taste and 
skill other nations possessed qualities in which she was wanting ” — {Sgsfciuatic Techntcal 
Education for the English Vcofle,\iy 'i. Scott Russell, London, Bradbitry, Evans and Co., 
11, Bouverie St., 1869, pages 79-81.) 

Mr. Russell went on to say that up to 1861, and for many years after, 
England held supremacy in the great objects of manufacturing and constructive 
skill. But she lagged behind other nations in some other arts. For instance*— 

“The Exhibition of 1851 had disgusted the whole nation with its blue earihenware plates, 
cups and savreers, borrowed from the 2,000 year-s’ tradition of China, and w-ith its huge lumps 
of glass, called decanters and glasses, cut or moulded into hideous distortions of form . . . 

All England was str-uck by the amazing superioiity of some continental nations in the beauty 
and grace of design, which sufficed to convert the rude and nearly worthless material of 
clay and flint into valuable and invaluable works of art, in earthenware and glass. She 
occupied the four years’ interval between the Exhibitions cif 1851 and 1855 in collecting and 
difftiamg through the manufacturing countries, the best models of the best masters, in es- 
tablishing for the potteries and glarrs works schools of design, and in training teachers for art 
workmen. These young institutions already bore fruit in 1855, and (when the second Ex- 
hibition took place m Parkin 1855) England was no longer outstripped in pottwy and glass." 



On the other hand, the Exhibition of 1861 made the French and Gernian 
nalions fully realise their inferiority to England in the manufactui'es of iron 
and steel, the great instruments of skill, industry, mechanical power, and 
transport. When the Exhibition of 1866 took place, it uas foiuid that they 
had already recorded much advance in the manufacture of iron, steel and 
other metal. “ They had already established schools in every wet ropolis, large - 
totm or centre of industry, for educating prof essional men and masters, for train- 
ing foremen and shilled workmen, and for educating apprentices. ” 

The fourth Exhibition took place in Paris in 1807. It gave the nations, 
and especially England, a final lesson. 

“ By tha# Exhibitions^ says Mr. Soott Russell, we were rudely awakened and thoroughly 
alarmed. We then learnt, not that we were equalled, but that we were beaten — not on some 
points, but by some nation or other on neaily all those points on which we had piided ouiseUes 
. . . . England w'us convinced that she had been asleep, and that a w hole generation of 

wakeful, skilled woikmen had been trained in other countries duiing the inteival between 
isr,l and 18C7."— page 8(5 ) 

The jurors who had been appointed at tlu' Paris Exhibition and the Goveni- 
ment roportei's made their ro})ort. On this report tin* (lovernment sent alu’oad 
a Commissioner to ascertain whether the alleged defects of the English systenn 
of education, aiid the inferiority of the English to some other peo]>le in some 
sort of technical skill, A\ere real or imaginary. Mr. Samuleson, M. k., travelled 
in France, Belgium and Germany, examining ns he w ent, tlie most famous 
establishments on the continent Avhieh stood in direct rivalr} to England. 
“He found,” said Mr. Bussell, “everywhere in these establishments men of all 
ranks bettei educated than our oaaii ; working men less illil-('rat(‘ — foremen ajid 
managers w ell-eduealcd, and masters accomplislied, well-informed, technical 
men.” He summed up the residt of his examination as follows : — 

“ 1 do not think it possible to estimate precbscly what has been the intluonco of conlinenfal 
education on continental manufactuies . . . That the ra])id progress of many tiados abroad 

has been greatly facilitated by thesupeiioi technical knowledge of the diicctors of woiks every- 
where, and by the compaiativcly advanced elemental y instiuction of tlic workers in some 
departments of industry, can admit of but little doubt . . . Mcanwliile we know that our 

manufacturing artisans are impeifcctly taught, our agrii’ultural labouicrs illitoiate; neither 
one nor the other can put forth with effect the splendid qualities with which Providence has 
endowed our people. Our foremen, chosen fiom the lowei iudiistriql ranks, have no sufficient 
opportunities of collecting the deficiencies of their early education ; our managers are too apt, 
in every case of novelty, to proceed by tiial and eiroi, without scientific piinciples to guide 
themj and the sons of our great manufactuieis too often either despise the pursuits of their 
fathers, as more handicrafts unworthy of men of wealth and education, oi else, overlooking the 
beautiful examples which they afford of the application of natural laws to the wants of 
men, follow them solely as a means of heaping up more wealth, or at the best for want of 
other occupation : to the evils of such a condition not only our statesmon, but also onr 
people, are rapidly awakei^jjig, and the disease being once acknowledged, 1 believe the 
remedy will soon be applied.” 

The folloAviiig statement of one of the jurors consulted by the Commissioner 
expressed the general sense of those who had been examined. Said Mr. 
Hundella : — 

“1 am of opinion that the English workman is gradually losing the race, through the 
Buperior intelligence which foreign Governments are carefully developing in their artisatih. 
.... The education of Germany is the result of a national organisation, which compels ever\' 
peasant to send his children to school, and afterwards affords the opportunity of acquiring such 
technical knowledge as may be useful in the department of industry to which they were destined. 
... .If we are to maintain our position in industrial competition, we must oppose to this 
national organisation one equally effective and complete; if wo continue the fight with onr 
present voluntary system, we shall be defeated, generations hence we shall bo struggling with 
ignorance, squalor,) pauperism and crime; but with a tyatem of naitoml citucaiton made 
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rompuUori/, and tnpplamented with art and industrial education, I believe within iwentif ^ears 
EnffJand would possess the most intelligent and inventive artisans in the worldE^^^ages 
!)7 and 98.) 

(The italics throughout are mine.) 

The people and Parliament of England recognised the soundness of this 
opinion. The Elementary Education Act was passed in 1870, an expendi- 
ture of many millions a year was agreed upon, and elementary education made 
compulsory. The proyision for supplementing this education with industrial 
and technical education was slower to come, hut come it did. England 
has made a great deal of provision since then for imparting technical and scientific 
education in her schools, colleges and universities. The number of these latter 
has l)een raised from 18G0 from nine to eighteen. It is this which has enabled 
England to maintain her high position and to keep up her industrial eminence. 
It is this which lias enabled her to fight the splendid fight she has fought 
in this war. l^^or, though every lover of liberty must rejoice at the invaluable 
help which the United States of America are now giving to the cause of 
freedom, it is but bare justice to say that, unprepared though England was before 
the war, it is British brains and British technical skill, united no doubt with 
Prench brains and French technical skill, and supported by British and French 
heart s of steel, that, have enabled Britain and France to baflle Germany, and 
made it possible for the Allies to achieve a final victory. And yet as the reports 
of the various departmental committees of ‘ the Committee on Commercial and 
Industrial Policy after the War ’ show, the wisdom and cxjjerience of England is 
loudly calling for “ wides])r<'ad and far-reaching changes in respect of i)rimar}’' 
and secondary education and apprenticeship,” and for “better technical and art 
education” for her peojdejn order that her industrial position after the war 
may be quite secure. 

I have referred at length-to the history of the progress of education, both 
general and technical, in England, as it has a great lesson and an inspiration for 
us. Our education to-day is in many respects nearly in as bad a condition as 
was England’s in 1809; and, in my opinion, the course which was then 
suggested by Mr. Mundella and Mr. Samuelson in the passages I have quoted 
above, is the (‘xaet course which should be adopted here. It was the misfortune 
of India that n hej> our English fellow-subjects, who have taken upon them- 
selves the responsibility for the Avelfare of the peoi)le of India, were, convinced 
of the need of universal elementary education in England, they did not 
introduce it at the same time in India also. If this had been done, India 
would not have stood so far behind other nations as she does to-day. However, 
the neglect of the past should be made up, as much as possible, by the- adoption 
of ])rompt and (dfective measures now. The need for such measures has 
become greater by the groat changes which have taken place during the interval. 
The commercial war Avhich has long been going on will become much keener 
after, the war. India will be much more exposed to the competition of nations 
which have built up their industries upon a widespread and comprehensive 
system of techhical education. In this category come not only the nations of 
Europe and America, but also japan. As the Government of India deputed 
a special officer to Japan to obtain information for us, so that “ we may know 
exactly what her Government has done to aid her people in the notable 
advance which they have made,” I invite particular attention to the pTOgress of 
education in that country. 

It is clearly established that the development of Japanese industries has 
l>een built upon " a system of technical ^education which included everything 
required to enable her to occupy her proper place among the manu^turing 
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notidns of the world.” If the industries of India are to develop, and Indians to 
have a fair chance in thp competition to which they are exposed, it is essential 
, that a system of education at least as good as that of Japan should be introduced 
in India. I am at one with my colleagues in urging the fundamental necessity 
of providing primary education for the artisan and labouring population. 
No system of industrial and technical education can be reared except upon that 
basis. But the artisan and labouring population do not stand apart from the 
rest c|f the community ; and therefore if this sine qna non of industrial efficiency 
and economic progress is to be established, it is necessary that primaiy education 
should be made universal. I agree also in urging that drawing and manual 
training should be introduced into primary schools as soon as possible. In my 
opinion until jn’imary education is made universal, if not compulsory, and until 
draw ing made a compulsory subject in all ]>rimary schools, the foundation of a 
satisfactory system of industrial and technical education will be wanting. Of 
course this will require time. But T think that that is exactly why an earnest 
endeavour should be made in this direction without any further avoidable delay. 

Sir Frederick Nicholson says in his Note on Japan : — 

“ The leap at education which the whole nation has made under the compulsory system 
is shown by the fact that while the primary school system was only formulated in 1872, by 
1873 the number at these schools had already reached 28 per cent., by 1888, 51, by 1898, 59, 
and in 1904, 93 per cent, of children of a school-going age.” 

This furnishes us with an estimate of the time that will be needed and also 
an exhortation to move forward. It is upon this basis that industrial and technical 
education now rests in Japan. But the two kinds of instruction have grown 
together there, and so I think they should largely grow together hero also. 
Towards this end, I should connect the measures of industrial and f cchnical 
education wdiicb my colleagues have proposed, a little further w ith the system 
which already exists in the country. I would utilise the existing schools as far 
as possible not only for imparting a progressive course of draw ing, but also for 
offering an oi)tional course in elementary physics and chemistry, and carpentry 
and smithy. I would suggest that the Directors of Public Instruction of each 
province may be asked, in consultation with the Directors of Indiistrics, to 
recommend changes in the curricula of the schools, primary, secondary and high, 
wdth a view to make them practical, so that they may form a part of the system 
of technical education. 

I cannot close this portion of my note better than by adojjting, with 
necessary modifications, the concluding remarks of Mr. Samuelson on the sub- 
ject of technical education : — 

“ In coiiclueion I have to Htato my deep conviction that the people of India expect 
and demand of their Government the design, organisation, and execution of systematic 
technical education, and there is urgent need for it to bestir itself, for other nations 
have already siiety years’ start of uh, and have produced several generations of educated 
workmen. Even if w’e begin to-moirow the technical education of all the youths of 
I'welve years of age who have received sound elementary education, it will take seven years 
before these young men can commence the practical business of life, and then they will form 
but an insignificant minority in an uneducated mass. It will take fifteen yearn before those 
childi-eu who have not yet begun to receive an elementary education shall have passed from the 
age of 7 to 21 and represent a completely trained generation ; and even then they will jSnd 
less than half of their conuades educated. In the race of nations, therefore, we shall find it 
hard to overtake the sixty years we have lost. To-morrow, then, let us. undertake with all 
energy our neglected task ; the urgency is twofold, — a small proportion of our youth has 
received elementaiy, but no technical education : for that portion, let us at once organise techni- 
cal schools in e^^ery small town, technical colleges in every large town, and a technical university 
in the metropolis. The rest of the rising generation has received no education at all, and for 
them let ns at once organise elementary education, even if compulsory.” 
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Tlie Training of Xeclianioal Engineers- 

I fully agree mth my colleagueB as to the necessity of a full measure of 
practical workshop training for artisans, foremen and mechanical engineers. 
But I haye doubts whether the system they propose would give sufficient general 
liberal education to even would-be mechanical engineers. I also apprehend that 
the schools attached to railway workshops will not admit of a sufficient number 
of Indians obtaining training in them. My colleagues also say that as the 
development of the country proceeds the number of students will increase. I 
join with them, therefore, in recommending that the existing engineering colleges 
should make provision for the higher technical instruction of mechanical and 
electrical engineers. I would only add that substantial grants should be given 
to these colleges for this development and the standard of education demanded 
of the mechanical engineers w'hom they are to educate, should not be inferior 
to that of a B.Sc. in Engineering of the University of London. This would 
be best secured by attaching these colleges to Universities, where this is not 
already the case. 

There are at present only two teaching Universities in India. I hope that 
the Calcutta University will soon develop further teaching functions. In my 
opinion every teaching University should be encouraged to provide instruction 
and training in mechanical and electrical engineering under its own arrange- 
ments. The needed measure of workshop practice can be provided by 
arrangements with railway and other workshops existing in or near the cities or 
towns where they exist ; and where this may not be feasible, they should be 
encouraged to establish sufficiently large workshops to be run on commercial 
lines as a part of their engineering departments. Under such an arrangement 
the students will be able to spend their mornings in the workshops and their 
afternoons at the classes at the University, they will live in an atmosphere of 
culture, and will cultivate higher aims and ideals than they are likely to, in 
schools attached to railway workshops. As our mechanical engineers are to play 
a great part in the future development of the country, it seems to me highly 
desirable that they should combine culture and character with expert knowledge 
and technical skill. And nothing is better calcnilated to ensure this than that 
they should be brought up under the elevating influences of a University and 
should bear its hall-mark. 

I would also recommend that provision for the training of electrical engin- 
eers should be made simultaneously with that for mechanical engineers, and 
should not be postponed to an indefinite future date. I think it will not be long 
before electrical manufactures will be started in India. The need for these is 
fully pointed out in the chapter on the industrial deficiencies of India. The use 
of electrical machinery is steadily growing, and will grow at a more rapid rate 
in the future j and, if even for present requirements, we leave it to the managers 
of electrical undertakings to train their own men, we shall be driving an 
increasing number of Indian youths to go abroad to be trained as electrical 
engineers. 


Higher Teohnologioal Training. 

I agree with my colleagues that it is urgently necessary to prepare for a 
higher technological training which will provide the means whereby the science 
students of the colleges affiliated to the Universities may learn to apply their 
knowledge to industrial uses, and that the simplest way of maptiTig this demand 
will be to expand the engineering colleges by the creation of new departments 
for the higher technical instruction of mechanical and electrical engineers. 
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But I doubt whether it will be best to add departments of general technological 
chemistry to these engineering colleges where they are not parts of a teaching 
TJnirersity. Where they are not, I think that they should be developed into 
full colleges of engineering, by provision being made for teaching other branches 
of engineering in them, such as railway engineering, and sanitary engineering, 
for which no satisfactory provision exists here at present. 

As regards the teaching of general technological chemistry, I would 
recommend that this should be developed at the teaching Universities and at 
first-rate colleges afiiliated to Universities. Every one of these has a more or 
loss well-equipped laboratory, and by special grants, such as are given by the 
Board of Education to Universities and University Colleges in the United 
Kingdom, they should be helped to strengthen their staffs and to improve their 
laboratories for this purpose. We should thus give a practical value to the 
teaching of chemistry which is going on at present in our colleges. In view 
of the industrial expansion which we expect, the demand for students trained 
in general technological chemistry is likely to be very great. If provision is 
made for teaching it at the Universities or University Colleges, a much larger 
number of students is likely to be attracted to it than if it is made at engineer- 
ing colleges. A sufficient number of scholarships and fellowships should be 
provided at every one of these institutions to attract and encourage bright 
students to devote themselves to the subject. 

Imperial Engineering Colleges or an Imperial Polytechnic 

Institute. 

My colleagues think that it will be necessary ultimately, if not in 
the immediate future, to provide India with educational institutions of a 
more advanced character. They think that, for some time to come, the demand 
for this higher training can best be met by the provision of scholarships to 
enable students to proceed abroad; but that as soon as our foregoing recom- 
mendations have had time to develop their full effect, it would be advisable to 
proceed further and establish at least two imperial colleges of very highest 
grade, one of which should cover every branch of engineering, while the other 
should be devoted mainly to metallurgy and mineral technology, the develop- 
ments of which are certain to be on a very extensive scale. They say that this 
ideal should always be kept in sight as the goal. 

I agree with my colleagues that in the immediate future the demand for 
the higher training here contemplated can only be met by the provision of 
scholarships to enable students to proceed abroad. I go fiuiher. ^ think that 
even when we have established our proposed higher colleges, v’^e shall have to 
send our best scholars abroad to improve and pei-fect their knowledge. With 
all the provision for higher education which Japan has made in her own 
country, she has continued to send a large number of her students abroad. The 
Japanese Year Book for 1917 shows that there were 2,218 ryugakmeiy or 
foreign-going students, staying abroad in 1916, — the bulk of them in the 
United States of America. The number of students of both sexes which Japan 
has sent to Europe and America since the opening of the country to foreign 
intercourse must reach enoriflous figures, says the same Year Book, especially 
when students who have gone abroad at their own expense are included. The 
demand for expert knowledge and technical skill will be so great in India,- if 
we are to achieve in any measure the progress we desire, that it is desirable that 
the provision for scholarships should be greatly increased, and students should 
be largely selected as is done in Japan, from among those who have done 
teaching work for some years after completing then academic courses. 
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But after all that may be done in this direction, the large needs of the 
education of the youth of a country which is equal to the whole of Europe 
minus Eussia, cannot be met in this manner. Those needs, and the vast 
possibilities of development which lie before us, demand that at least one first- 
class ImiJerial Technological or Polytechnic Institute should be established in 
India without any further delay. Indian public opinion has long and earnestly 
pleaded for the establishment of such an institute in the country, as witness the 
resohitions of the Indian National Congress and the Indian Industrial Con- 
fei‘ence, and of various Provincial Congresses and Conferences. Here again 
Japan furnishes us an example. Japan recognised the need and value of a 
similar institution when she started on her present career. 

When Iwakuia's embassy was in London in 1872, the attention of Mr. (now Mai-quis) 
Ito was drawn to the advisability of starting an engineering college in Tokyo to train men for 
the I ail ways, telegiaphs and industries which were to be started in Japan, and he procured, 
through a Glasgow Professor, the services of Mr. Henry Dyer to organise this college, 
eventually merged in the University of Tokyo. {T/ie Educaliomil System of Japan by 
W. II. Sharp, I'JOC, page 206.) 

Since then Marquis Ito has repeatedly spoken of the establishment of 
this College as one of the most important factors i]i the development of Japan, 
since from it have come the majority of engineers who are now working the 
resources and industries of that country. {Japan by the Japanese, page 65.) 
Mr. Dyer was assisted by a number of foreigners to whom Japanese wore added 
as soon as possible. The course then extended over six years, the last two years 
bcijig 8i)ent wholly on practice. The college being under the Public Works 
Department, the students had the mn of all the engineering establishments and 
works imder its control ; and graduates who u^ere sent abroad for further work 
invariably distinguished themselves. 

I earnestly hope that with the distressful record, to which our Report bears 
witness, of all the loss and suifering which India has undergone owing to the 
^vant ,of sufficient and satisfactory provision for technical and technological 
instruction in this coimtry, the Government wdll be pleased not to delay any 
further the institution of an Imperial Polytechnic Institute in India. This is 
absolutely demanded in the interests of the country and the large recommenda* 
tions which we make for industrial development. 

My colleagues have recommended that there should be at least two imperial 
colleges established, one to cover every branch of engineering, and the other to 
be devoted mainly to metallurgy and mineral technology. I think both those 
departments should be combined in one polytechnic institute, and that all 
important branches of chemistry should be provided for in the third department. 
My colleagues have not recommended an imj^erial college of chemistry, 
evidently because they have recommended the institution of a se|xarate service 
for chemistry. Even assuming that a separate service is to be constituted for 
chemistry, it cannot be accommodated better, for its headquarters, than as a 
department of the Central Impefial Polytechnic Institute of India. 

tar 

Under the heading of Miscellaneous Educational Proposals my colleagues 
refer to the question of jjroviding for training in navigation and marine engi- 
neering. I hope this will be done at an early date. I do not share the doubts 
of my colleagues that the industry of ship-building is not likely to be material- 
ised for some time in India. I hope that, considering the huge volume of import 
and export trade of India and considering also the indigenous resources for ship- 
building, with those that exist in the country at present and those that are 
likely to be developed in the near future, ship-building should be specially 
encouraged by the Government, even ii' it should be necessary for some time to 
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import plates and sections from abroad. And for this reason I think that a 
school should be started in India at an early date to train people in navigation 
and mq,rine engineering. 


Commercial Education- 

Among other proposals rny colleagues have dravn attention to the 
importance of commercial education. While appreciating the good work of the 
Sydenham College of Commerce, they say 

There is a strongly expressed desire for similar eolleges in other parts of India, and \vc 
tliink that the other Indian Universities might well consider the jiossibility of satisfying this 
demand. Industry and commerce are bound to go on expanding with rapidity, and they will 
bo glad to pay a higher price foi more efficient employes.’' 

I entirely agree with this opinion. But I think that in view of the great 
and growing importance of commercial education, the Government should invite 
the Universities to establish Commercial Colleges and should helj) them to do 
so by substantial grants. I would reproduce here what I wrote in 1911 on this 
subject : — 

The importance of commercial education, that is, a sjMjcial 1 raining foi the young men 
who intend to devote themselves to commeicial pursuits — as a factor in national and interna- 
tional piogress — is now fully lecogniscd in the advanced countiies of the West. Those nations 
ttf the West which arc foremost in the commerce of the world have devoted the greatest 
attention to eommercial education. Geiinany was the fiist to recognise the necessity and 
usefulness of this kind of education. America followed suit; so did Japan, and during the 
last fifteen years England has fully made up its deficiency in institutions foi commeicial 
education. The Univcisities of Biruiingham and Manchester have special Faculties of 
Uomnicree with the diploma of Bachelor of Comineicc. So has the University of Leeds, 
Professor Lees-Smith who came to India two years ago at the invitation of the Government of 
Bombay, in addicssing the Indian Tndu,strial Conference at Madras said : — ‘ I'he loaders of 
commerce and business need to be scientifically trained just as a doctor oi a banister qy 
piofessional man is . . . Modern expciienco shows us that business requires adminis- 

trative capacity of the very highest type. It needs not merely technical knowledge, but 
it needs the power of dealing with new situations, of going forward at the right moinent 
and of conti oiling laboui. These aic ,pist the qualities which Universities have alwiys claimed 
as being their special business to foster; and wc, therefore, say that if you aie going to fulfil 
any of the hopes which were held out yesterday by your President, if you are going to take 
into your own hands the control of the commerce of this nation, then you must produce wide- 
minded, enterpiLsing men of initiative, men who are likely to he produced by the University 
Faculties of Commerce The Univeisity Faculty of Commeice is intended, of course, to train 
the judgment and to mould the minds of men. It is claimed that although it must give 
primarily a liberal education, it is possible to give that education which has a direct practical 
bearing on business .... That kind of man (a man so trained) has immense 
possibilities in the world of commerce ; he is the kind of ’man on whom you must depend to 
lead you in the industrial march in the future.' " 

When it is remembered that the export and the import trade of India totals 
up more than 300 millions every year, it can easily be imagined what an 
amoimt of employment can be found for our young men in the various branches 
of commerce, in and out of the country, if satisfactory arrangements can be made 
to impart to them the necessary business education and training. Here also 
the experience and practice of Japan afford us guidance and advice. Higher 
commercial education has made great progress in Japan during the last twenty 
years. Before the end of the last centuiy the candidates who sought advanced 
commercial education at the Tokyo Higher Commercial School exceeded a 
thousand a year, though the school could accommodate a much smaller number 
then. Since 1001 Higher Commercial Schools have been established at Osaka, 
Kob4, ’ Nagasaki and Yamaguchi, and at %e Waseda University. In banks and 
other firms, graduates of commercial schools have been employed to an 
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increasing extent every year. ‘Formerly it was held that no advanced 
education was needed for a merchant ! But to-day stem reality shows that the 
management of any large-scale enterprise must be undertaken only by the highly 
educated.’ Experience in Japan has shown that though in the earlier years, 
the talented youth of the country sought places in official circles, as commerce 
and industry began to grow even those who had made a special study of politics 
and law, not infrequently chose to enter the commercial world ; and I believe 
that in view of the industrial development which our recommendations 
foreshadow, if a College of Commerce is established in every major i)rovince of 
India, a number of our young lawyers, who find the bar overcrowded, will be 
glad to take advantage of such education and become efficient means of 
promoting the growth of industry and commerce in the country. 


Land Acquisition in relation to Industries. 

Section 39 of the Land Acquisition Act lays down that the iirovisions of 
sections 6 to 37 (both inclusive) shall not be put in force in order to acquire 
land for any company, unless with the previous consent of the Local Govern- 
ment, and section 40 of the Act says that — 

“ . . . such consent shall not be given unless the Local Government be satisfied, 

by an onquiiy held as hereinafter provided, («) that such acquisition is needed for the 
construction of some work, and (4) that such work is likely to prove useful to the public.” 

There is no appeal against an order of the Local Government giving its 
consent to the acquisition of any land on the ground that it is likely to prove 
useful to the i)ublic, and complaint has been made that the power given by the 
Act to the Local Government has been misused. I know of one instance where 
this power was used two or three years ago to acquire land to enable the Young 
Men’s Christian Association to establish a club and recreation ground. The 
protests of the unfortunate house-owners who were dispossessed were unheeded. 
It cannot be disputed therefore that the section as it stands has been differently 
interpreted. A remedy may be provided against its being further misinter- 
preted by having the expression “ is likely to be useful to the public ” qualified by 
an amending Act. But however that may be, I do not share the doubt whether 
that Act can be fairly used by a Local Government on behalf of an industrial 
company. I think it cannot be. 

Nor can I join my colleagues in making the recommendation that the Local 
Government may acquire land compulsorily from private owners on behalf of an 
industrial concern, even in the circumstances and under the conditions specified 
by them. The Indian Act is framed on the analogy of the English “Acts on the 
subject of the compulsory acquisition of land for public purposes. If the 
expression “ likely to be useful to the public ” is interpreted in the manner in 
which it would l)e interpreted under the English Acts, there will be little room 
left for doubt as to its meaning. Describing the scope of the Lands Clauses 
Acts, the Encyclopeedia of the Laws of England (Vol. 8, pages 3-6) says : — 

“ The provisions as to the incorporation of the Lands Clauses Acts apply to all Acts 
authorising the purchase of lands whether general or local. Such Acts fall into three classes : — 

1. Acquisition of lands for purposes of national defence or geneml Government. 

i. Acquisition of lands for public purposes of a local or municipal character. 

8. Acquisition of lands by corporations or individuals for commercial purposes of 
public utility.^’ 
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Dealing with 8, i.e., Oommeroial purposes of public utility, it says 

Under this head fall the bulk of the special, local, and personal Acte which incorporate 
the Lands Clauses Acts. They fall into the following main classes 

1. Cemeteries. 

2. Electric lighting, effected by provisional orders confirmed by statute. 

3. Gasworks. 

4. Harbours. 

5. Markets and Fairs. 

6. Waterworks. 

7. Hallways and light Hallways. 

8. Tramways. 

In all cases, except that of ordinary railways, these undertakings can, under general Acts, 
be entrusted to municipal bodies.'^ 

A glance at the list given above is sufficient to show that every one of the 
commercial objects for which land may be required is an object of public 
utility, *.<?., one to the benefit of which every member of the public has an 
equal right with every other member, by complying with the rules which may 
be prescribed therefor. The test of it is clearly indicated in the last sentence 
which says that “ in all cases, except that of ordinary railways, these under- 
takings can, under general Acts, be entrusted to municipal bodies.” The 
justification for depriving a man of his property against his will, may be 
found in the fact that it is being done not for the benefit of any individual or 
group of individuals, but for the benefit of the public of which he also is a 
member, and that he will be entitled to share the benefit of the undertaking 
as much as any other person. Where an undertaking is not “ likely to be 
useful to the public,” in the sense indicated above, the provisions of the Act, 
or the power of the Government, cannot in my opinion be rightly used to 
compulsorily acquire land for it. In my opinion, when an industrial concern, 
the members of which have the right to shut out every one outside their body 
from participation in the benefit of their business, desires to acquire land, it 
must do so by exchange, negotiation or moral suasion. 

Industrial Finance. 

We were asked to report in what manner Government could usefully give 
encouragement to industrial development by direct or indirect financial 
assistance to industrial enterprises. We are all agreed that the lack of 
financial facilities is at present one of the most serious difficulties in the way of 
the extension of such industries, and that it is necessary that much greater 
banking facilities should be provided than exist at present. We have come to 
the unanimous conclusion that along with the other measures of assistance 
which we have to recommend, the establishment of industrial banks, working 
on approved lines, would be a potent means of removing these difficulties and 
of affording help to industrialists, and that such difficulties are of sufficient 
national importance to justify Government assistance. The recent establish- 
ment of the Tata Industrial Bank is a matter of sincere satisfaction. But 
there is need for more institutions of the same class. And it is because we 
had not sufficient material before us to enable us to formulate a definite 
scheme for industrial banks, that we have recommended that an expert 
committee should be appointed at the earliest possible date— 

" ... to consider what additional banking facilities are necessary for the initial 

and. for the current finance of industries; what form of Government assistance and control will 
be required to ensure their extension on sound lines as widely as possible throughout the 
country; and whether they should be of provincial or of imperial scope, or whether both these 
forms might not be combing in a group of institutions working together." 



As the adequate extension of industrial Imnks will be a matter of time, 
we have recommended a scheme to meet the need experienced by middle-class 
industrialists for current finance. I do not quite like the scheme, as it 
inyolves too much of spoon-feeding. But as it is professedly a temporary 
arrangement, I raise no objection to it. I only hope that its acceptance will 
not in any way delay the adoption of a scheme of regular industrial banks, 
and that it will be unnecessary to continue this temporary scheme very long. 

If industrial development is to take place on anything like the large scale 
which our Report contemplates, nothing is more important than that regular 
banking facilities should be multiplied manifold, and that as early as may be 
practicable. To clear the ground for this it is necessary to remove some 
misconceptions. Since the failures of certain Indian banks in 1913 and 1914-, an 
opinion has grown up in certain circles that Indians lack the cajmcity to manage 
joint-stock banks. When those failures occurred certain foreign papers held these 
Hwadeshi banks up to ridicule. That there were mistakes both of policy and of 
hmnagement in the case of some of these banks is indisputable. But these mistakes 
should not be exaggerated, and they should not be made the basis of an in- 
discriminating condemnation of Indian capacity for joint-stock banking and for 
extolling the capacity of E\u’opcans for such business. A certain number of 
failures has been a common feature in the history of joint-stock banking, in 
England and America as well. Englishmen regard the Bank of England, and 
with pardWiable ])ride, as the greatest financial institution in the world; and yet 
even that institution — the safest bank in the whole of the United Kingdom — has 
had its share'of vicissitudes. “ From 1819 to 1^870, the Bank of England came to 
the verge of bankruptcy every ten years ”, {History of the Bank of 
JEnglandhj J)y. Andreades, page 40 (i), while the list of banks that failed in 
England is of enormous length. To mention only a few, during the years 1791 
to 1818 about a thousand banks suspended operations in England. In tlu^ 
financial depression of 1839, 29 banks went out of existence, out of which 17 
had never paid any dividend. In the year 18G2 the Limited Liability Law was 
passed, and within the s})ace of three years 300 companies wore formed with a 
nominal capital of 50 1 million pounds, of which 270 failed shortly afterwards. 
This was followed by a financial crisis in which a large number of banks failed, 
and the greatest of them, Overend Gurney, with liabilities of £18,727,917 
closed its doors on the morning of what is known in the history of banking in 
England, as the Black Friday. Other banks failed also. The estimated 
liability of the various failures amounted to 50 millions and the losses were 
also very great. In 1^90 the great firm of Baring Brothers, which had helped 
the Bank of England out of its difficulties in 1839, failed. Have these numerous 
failures led to any general condemnation of Englishmen as being unfit to manage 
joint-stock banks ? Why then should the failures of a few banks started by 
Indians lead to any such general inference being drawn against them ? 

Let us now turn to the history of banking in India. The first joint-stock 
bank was started in 1770 by Messrs. Alexander and Co. It was called the 
Hindustan Bank. It issued notes. These notes, though not recognised by the 
Government, obtained a local circulation which occasionally reached 40 or 60 
lakhs. They were received for many years at all the public offices in Calcutta, 
scarcely excepting the treasury itself. This bank failed in 1832. In 1806 was 
established the Bank of Bengal, but it received its charter of incorporation in 
1809. The East India Company contributed one-fifth of the capital atid appoint- 
ed three of the Directors. Since 1809, and more particulaiiy from 1613, 
when the Act was passed which removed certain restrictions from Europeans 
settling in India, banking received a stimulus and several banks were established, 
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Between 1829 and 1833 most; of these agency houses failed. In 1838 a joint-stock 
bank named the Union Bank was started. It was intended to afford in the money 
market that facility which the Bank of Bengal owing to its charter could not 
afford. The bank faill?d in January 1848, although long before that it 
was known to bo “in a hopelessly insolvent state.” “The dividends 
it declared and of which it made so great a parade were taken not from the 
capital, for that had gone long before, but from the deposits that people were 
still confiding enough to make.” “ The bank had indiscriminately invested in 
indigo and the Directors freely helped themselves to the bank money.” One 
English firm were debtors to the bank of 24 lakhs of rupees, one-fourth of the 
whole capital of the bank, and another firm had taken cash credits to the amount 
of 16 lakhs of rupees. There were scandals connected with the failure of the 
first Benares Bank in 1849. The Bank of Bengal itself violated its charter 
in the crisis of 1829-32. The first Bank of Bombay was established in 1840, the 
Bank of Madras in 1843. These banks were established under conditions 
similar to those of the Bank of Bengal, with the East India Company as a share- 
holder of one-fifth of the capital. In 1868 the Bank of Bombay failed. A 
Commission was appointed to enquire into the causes of the failure. TheEeport 
of the Commission, which was published in 1869, ascribed the failure to the 
following causes : — 

“ (a) The Charter Act ' which removed many restrictions contained in the former Act 
and pejmitted the Bank to transact business of an unsafe character'; 

” [6) ‘ The abuse of the powers ' given by the Act ‘ by weak and unprincipled 
secretaries 

“ (c) The negligence and incapacity of -the Directors ; 

“ (d) The very exceptional nature of the times," 

Sir C. Jackson (President of the Commission) summed up his views on this 
point in the di^um that : — 

“ The great lesson the failure taught was that banks should not lend money on promissory 
notes in a single name or on joint promissoiy notes, when all the parties were borrowers and 
not any of them sureties foi others." — {An Account of the Vremdency Hanks, page 31.) 

I draw attention to this with special reference to the statement contained 
in paragraph 284 of oxu* Beport that “ we have received evidence in favour of 
a relaxation of the restrictions of the Presidency Banks Act, which prevent loans 
from being for longer than six months, and require the security of two names.” 

Another bank of the same name with similar rights, but this time without 
the contribution of the Government was started in the same year in Bombay. 
It worked well till 1874, in which year appeared a famine in Bengal. The 
Government balance at the Bank u as one erore, and it was intended that 30 
lakhs might 1)6 drawn to purchase rice from Burma for the purposes of relief in 
Bengal. The Bank was tmable to pay the money. It did not close its doors 
only because the money was due to the Government. This incident gave rise to 
the Beserve Treasury system, which dates from 1876. In this year was also 
passed the Presidency Banks Act which imposed important limitatiems on the 
Banks. 

Of the seven European banks that existed in India in 1 863, all but one 
have failed. That one is the Allahabad Bank. About 1876 five new banks 
were established. Of these only one, «H 2 ., the Alliance Bank of Simla, Limited, 
the Punjab Banking Co. having been amalgamated with it, survives. 
Amongst those thql; failed was the Himalaya Bank, Limited, which stopped 
payment in 1891. Besides these joint-stock banks, the big banking firm of 
Sir George Arbijthnot ailed in 1907. The Bank of Burma was established in 
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1904. It failed in 1911. When it failed it had a working capital of a crore 
and 19 lakhs. It was found that one-third of the working capital had been 
advanced to a firm in which the Directors were interested. Last of all came the 
failure of the Bank of Tipper India. Indians were not responsible for the 
management of any of these banks. They were all managed by Europeans. 

The history of the Indian banks for which Indians wore responsible is 
neither so long nor so eventful. It goes back only to the year 1881, in which 
year the Oudh Commercial Bank was founded. It was followediiy some other 
small banks. The Punjab National Bank was established in 1894. Both these 
banks have carried on their business without interruption. The People’s Bank 
of India was foimded in 1901. When it closed its doors in 1913, it had nearly 
a hundred branches in various places, mostly in Upper India. The other ill- 
fated institution, the Amritsar Bank, was started in 1904. It failed in 1913. 
With the year 1905— the year of the partition of Bengal— began an era of new 
swadesM indigenous activities in India and from 1906 there began to be estab- 
lished banks large and small all over the country. These totalled 470 in 1910. 
The most important of these were the Bank of India and the Indian Specie 
Bank, started in 1906, the Bengal National Bank and the Indian Bank of 
Madras in 1907, the Bombay Merchant Bank and the Credit Bank of Lidia in 
1909, the Kathiawar and Ahmedabad Banking Corporation in 1910, and the 
Central Bank of India in 1911. Of the eleven important banks started since 
1901, six collapsed during 1913-14. But taking large banks and small, in all 
about two dozen Indian banks failed. Though the failure of even one bank 
is a matter for regret, two dozens out of 476 cannot be said to be a very large 
number. 

There is no doubt that in some of the banks that failed there was a fraudulent 
manipulation of accounts, and that in others large sums of money were advanced 
to enterprises in which some of the directors were interested. Ihere were also 
mistakes of policy, as for instance, in the financing of long-term business with 
short-term deposits, and the sinking of far too great a proportion of these funds 
in a single industry. But that the failures were due more to these causes than 
to dishonesty and fraud is attested by the fact that the number of criminal 
prosecutions in connection with these failures has been conspicuously small. 

Eegarding the failures in the Punjab, Pandit Balak Earn Pandya, Auditor 
of Accounts, Lahore, said in his written evidence submitted to us 

Indeed, when we compare the recent bank and industrial failures in the Punjab with 
similar incidents in other countries, we are astonished at the comparatively small proportion of 
cases in which the failures in our case were due to dishonesty or selfishness. The price we 
have paid for our inexperience is undoubtedly heavy, but it is by no means heavier than what 
other countries have paid before ns. If we have only learnt the lesson which the disasters of 
the last four years so impressively teach, there is surely no room for despondency." 

In pursuance of a recommendation contained in the preliminary note on 
the scope of enquiry by the Indian Industrial Commission, a Committee was 
appointed by the Punjab Provincial Industries Committee to examine and 
report upon the causes of the recent failures in financial and industrial 
enterprises in the Punjab. Their report throws much valuable light Upon the 
subject. The Committee said 

" All the evidence produced before us insisted on the want of business knowledge and 
experience in company promoters, managers, and staff as a primary cause of &Jlare. There 
were few competent managers, whether of banks or of industrial conoeris. Conseqaently ^re- 
gions blunders ware made, and some of the so-called dishonesty seems to ns Vei^ like ignonujee j 
much of it was duo to anxiety to cloak losses " 
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After describing the defects and mistakes of the banks, the committeii 
said: — 

Lest, however, it should be imagined that the state of awadeshi banking and industry was 
altogether rotten, we must hasten to point out two relieving features ; («) in the first place the 
survival of the Punjab National Bank showed that a purely Indian directorate and staff 
were capable of steering a bank through circumstances as trying as ever any financial institution 
had to face ; {b) and again the fact that several banks, as the following statement shows, have 
paid in full, and others are likely to pay, is evidence that by no means all of the banks were 
inherently unsound/^ 

(I* omit the statement because I understand that much more has been paid 
up since June 19l7, when the Committee made their report.) 

The Committee summed up the result of their investigation as follows : — 

" Thus, speaking generally, our feeling is that the collapse can be referred to two funda- 
mental causes : — 

(t) The inexperience and the defects of the machinery, inevitable to the stai-ting of 
every new venture ; 

(u) The lack of palliation or remedial action such as Cjovernment itself, or qiiasi- 
Government agencies, i.e., a State-suppoiied I’roviucial Bank, might supply.^' 


Indians need Grovernment Support and Education in Banking- 

This brief review would, I ho])e, make it clear iliat there is littl(5 ground for 
any general dispai’agement of Indians in the matter of joint-stock l)anking. It 
shows that if Indians receive (er) the same sympathy and 8Ui)port from the Govern- 
ment which Europeans have received through the Presidency Banks, and {b) if 
they also receive the necessary measure of educiitiou in modern hanking, Indians 
will give as good an account of themselves in this hrauch of imporiaut national acti- 
vity as any other i)eople have given. As regards the first, I would strongly re* 
commend that the question of a Central State Bank, having branches in every 
Province, should be taken uj) at an early date. The Presidency Banks have 
rendered inestimable service to Europeans in carrying on trade and commerce 
with India. They cannot under their existing charter help industries. There 
has also been a complaint that oven in matters of such loans as they can ad- 
vance, and do advance to Europeans, these banks do not easily accon^modabj 
Indians. This complaint found strong expression at Lahore. The Official 
Committee of Lahore to which reference has been made before, said in their 
report : — 

“ During the crisis there was no co-operation between the Indian banks themselves, or 
between them and the English banks, or between them and the old-fashioned Indian banks. 
We attach peculiar significance to the statements made by witnesses as to the }x>sition of the 
Bank of Bengal. While the fact that the Punjab National Bank has been received on the 
clearing list— only, however, after sm'viving the crisis — shows that at present good relations do 
exist and that there is future possibility of better, yet the absence of a provincial bank 
probably meant the downfall of sound banks which might have been saved. The Bank of 
Bengal ia too big, not local in its sympathy, ignorant of provincial conditions, and not suscep- 
tible to the influence of the Provincial Government. The Lahore Branch was willing to help 
and made recommendations to Calcutta, hut these were rejected with curtness, and not even 
on the deposit of Government paper would the Bank of Bengal consent to advance money to 
the Punjab National Bank.’' 

When the Government withdrew the right of issuing notes from the 
Presidency Banks in 1860, they agreed to help them by allowing the use of 
public balances. In a Einacnce Department memorandum of 20th December 
1860 to the Bank of Bengal (quoted by Mr. Brunyate at page 81 of his “ Account 
of the PrMidency Banks ”) the extent to which the Government admitted the 
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obligation to conlpensate the Banks for the withdrawal of tha-right of issue 
M^as indicated as below : — 

The Bank (of Bengal) cannot be admitted to have any claim as of right to compensa- 
tion, but they are certainly in a position deserving of much considemtion and one in whfch they 
may equitably look for all reasonable siippoit) on the part of Government." 

Government agreed to compensate them by giving them their cash balances 
without interest, to the extent of 70 lakhs to the Bank of Bengal and 
50 lakhs to the Banks of Bombay and Madras.. In practice the Banks 
have beai allowed to enjoy the use of much larger balances during the decades 
that have since passed. But as Mr. Brunyate points out in his book at 
page 99: — 

Long before 1870 the Secretary of State hatl come to the conclusion that the Banks had 
been sufficiently compensated for the loss of their note issue.” 

It is high time therefore that the Government should cease to place public 
balances with the Presidency Banks and that these balances should be kept in a 
State Bank, the benefits of which would be available to a larger public. 

The proposal for a single “ Bank of India ” to take the place filled by the 
three Presidency Banks Avas Ijefore the Government between 1860 and 187G. 
But no decision AAas arrived at on the subject. The question was taken uj) by 
the Eoyal Commission on Indian Finance and Currency^ They expressed no 
final opinion upon it, but recommended that it should be taken up at an early 
date. They said in paragraph 222 of their lleport : — 

"We regal'd the question, whatever decision may ultimately be arrived at upon it, as one 
of great impoiiance to India, which deseives the careful and early consideration of the Seci'e- 
taiy of State and the Government of India. We think, therefore, that they would do well to 
hold an inquiry into it without delay, and to apjioint for this purpose a small expeit body, 
lejiresentativo both of official and non-official expeiience, with directions to study the whole 
question in India in consultation with the persons and bodies primaiily interested, such as the 
i’residency Banks, and either to pronounce definitely against the desirability of the establish- 
ment of a State or Central Bank in India at the present time or to submit to the authorities a 
concrete scheme for the establishment of such a bank, fully worked out in all its details and 
capable of immediate application.” 

This recommendation was made in 1914. The consideration of it was post- 
poned because of the war. I can only express the earnest hope that it will be 
taken up as early as may bo practicable. The interest of the country demands 
. the early creation of an institution AA'hich will at once be the central reservoir l,o 
which all public balances should belong and the central fountain which Avill feed 
all fruitful national activities throughout the country. 

Not the least important advantage of the establishment of a State bank will 
be that adequate facilities will be provided for training Indians in banking work. 
The need for such training is obvious. In paragraph 282 of the Beport my 
colleagues say : — 

“ But thei'e is in India at present a lack of trained bank employes, owing to the absence 
in the past of facilities for commercial education and of any regular system of training Indians 
iir banking work, while the country folk do not yet realise the advantages Ip themselves of 
organised banking. For these reasons, the extension of banking in the mofussil has been slow. 
Where, as in the case of the Punjab, too mpid progress was made, it was attended with grave 
risks and followed by disaster. There was mismanagement at the headquarters of the banks, 
and many of the branches did little but receive deposits.” 

The opinion of the Lahore Committee, which I have quoted above, also 
emphasised the need of promoting a knowledge of banking busipess. Here 
again I would dmw attention to the marvellous development of banking in 





Japan. At the time of the Restoration in 1868 “ ignofanee concenimg the 
methods of foreign finance, or of hanking, dr of joint-stock companies was 
unirersal, although Jaj>an was not entirely without some financial machinery.’ 
“ National Rinance and economy were both in a perilous condition.” “ The 
Japanese had not been accustomed either to the combination of capital or the 
formation of corporations. They had undertaken every enterprise individually, 
and the financial businesses which then existed were nothin a prosperous 
condition.” “ As early as 1870, Mr. Hirobumi Ito (afterwards Prince Ito), of 
the Finance Department, memorialized the Government that the i)roper 
management of finance and economy was the foundation upon M'hich the State 
affairs must be conducted, and that unless sound institutions uere established 
for this purpose no good administrative results could be attained.” At his 
suggestion he was sent in the same year to America to study financial institutions 
and their working. And as the result of his observations ho submitted to the 
Government the following three propositions : — 

“First, the standard of ourrcnry should he gold, scooiidly, bonds should bo issued for the 
conversion of the notes ; thirdly, compamos should be established foi the ptu'pose of issuing 
pai>er money.’'’ 

After much discussion of these and certain alternative proposals, regulations 
were drafted in 1871 and promulgated with the sanction of the sovereign for 
organising National Banks. The first National Bank Avas established at Tokyo 
in 1873, and began business in less than ten months. It is not necessary for 
me to trace the history of banking in Japan further than to say that there are 
now five kinds of banks in Japan, viewed in relation to the line of business 
respectively followed, viz., (a) Home trad(!, (b) Foreign commerce, (a) Industry, 
(</) Agriculture and (<?) Colonisation; and that in 1913 the total number of those 
banks was 2,152, of which 2,100 re])iesented ordinary and savings banks at the 
end of the first half-year, and 52 the number of sj)ecial banks at the end of 
the year. The paid-up capital of these banks amounted in 1913 to 136,188,2^1 
yen, the reserve fund to 139,109,91 7 yen, the total deposits to 10,811,881,300 
yen. 

In “Fifty Years of New Japan ” (by Count Okuma, Volume 1, page 532) 
Baron Shibusawa, the President of the First National Bank, concludes his 
chapter on the development of banking in Japan as follows : — 

“Before concluding this essay the writer cannot i-efrain fiom expressing his profound 
satisfaction at the fact that the small spiing of banking business, which had been so insigni* 
iicant at the time of the Itestoration, has, by a gradual process of accretion, become a broad, 
navigable river, as it is now, and his conviction that this is the result of having followed *thc 
example of European and American nations, to w'hich the Japanese are much indebted. 
Again the Japanese are very grateful foi the valuable services of Mr. Alexander Allan 
Shand, now a Director of the Baris Bank, Loudon, who came to Japan at the invitation of the 
Issue Department in 1872, acted as Adviser in banking to that Dejiartment, wrote valuable 
books on banking, instructed young Japanese in that lino and thus paved the way for the 
development of banking business in the country.” 

India was far ahead of Japan in 1872. She stands far behind Japan to- 
day. No doubt banking in India to-day is far in advance of what it was in 
Japan in 1872. But if it is to develope as it should, I would recommend that the 
Government of India should do even now what the Government of Japan did 
long ago, viz., take definite steps to impart the best instruction to young 
Indians in banking through the best teachers it can appoint. Even if a State 
Bank should be slow in coming, the Presidency Banks and other banks which 
receive help from Government, should be asked to take in a few Indians — 
preferably graduates of a College of Commerce - as apprentices for higher 
training in banking. 



t'rovincia]4)epart2ueiit8 of IndustfieO* 

I agree Mith my colleagues in recommending the creation or development 
of provincial Departments of Industries, subject to the reservations noted 
below : — 

(1) Report t paragraph 306 (c). — I think that the control of technical and 
industrial education should not be placed under this department but eithei* under 
the Department of Education or under a committee jointly appointed by the 
Departments of Education and Industries. In my opinion this arrangement 
will secure that both the theoretical and .practical sides of technical and 
industrial education will receive sufficient attention. 

. The proposed multifarious other duties of the Director of Industries will 
leave him little time to direct the work of education. It is contemplated (para- 
graph 331 of the Report) that the Deputy Director should inspect institutions 
for technical education. It will not make for efficiency if the Director is made 
responsible for duties which he will evidently not be able to perform. 

2. Report, paragraph 307. — I think that agricultural engineering should be 
under the control of the Director of Agriculture. Agricultural engineering 
will not be confined to “ putting in power plant for agricultural work.” It 
will include questions relating to drainage and irrigation also. These questions 
are of far greater importance than the mechanical putting in of power plant, 
which can be carried out by the engineeri7»g staff with no less efficiency if the 
staff be under the control of the Director of Agriculture than ii' it bo under that 
of the Director of Industries. 

3. Report, paragrajih 312. — I do not think that the Director of Industries 
should be the Secretary to Government for commercial and industrial subjects. 
If he is, the object of referring his proposals to the scrutiny of the Member in 
charge of the department, will, I fear, be largely defeated in practice. Consider- 
ing that the Director will deal with large interests, it is desirable that that 
scrutiny should be real. 

4. Report, paragraph 313. — The salaries which have been proposed for the 
Director and the Deputy Director have evidently been proposed from the point 
of view that these officers will be Europeans. In my opinion the Salaries 
should be fixed from the point of view that they will be Indians, and it should 
be provided that if a European is imported from abroad, an extra allowance of 
26 per cent, above the salary shall be given liim. I would suggest that the 
salhry of the Director should bo lls. 1,000 rising to Rs. 2,000. 

4. Report, paragraph 31d.-2I]ie salary of the Deputy Director should 
range from Rs. 600 to Rs. 1,000. 

5. Report, paragraph 317. — The salary of Circle Officers should range 
between Rs. 200 and Rs. 500. 

6. The strength of the staff should be determined after the Director and 
Board of Industries have l)oen appointed and have submitted a definite 
l)rogramme of work. 


Imperial Department of Industries. 

Report t paragraph 3.21 .—I agree with my colleagues in recommending that 
Industry should have separate representatton in the Executive Council of the 
Government of India. 



289 


Taragraph BSi2 . — But I venture to doubt the necessity or desirability of the 
proposed Indian Industries Board. My colleagues have descril)ed the duties for 
the performance of which^1;he Board is, in their opinion, needed. They say : — 

(1) ” The Imperial Department of Industries would control the administra- 
tion of the various Acts with tchich it is concerned^ — The Member for Industry, 
with his Secretariat, \)^ill certainly not require a Board to help him to do this. 

(2) ** And (*0 would he responsible for the general direction of the 
accepted industrial policy of the country^ including technical and industrial 
education'" — Even without any reference to the expected devolution of power to 
Provincial Governments, the Member for Industry will not require the assist- 
ance of a member of the Board to perform this duty either. The Member for 
Education performs a similar duty in regard to education. In paragraph 352 
of the Report my colleagues state what they expect to be done under this head. 
They say 

“ Under heads 9 and 10 (Encouragement of industries, advice to Local Governments, and 
industrial and technical education) , the only expenditure incurred by the imperial department 
would be in respect of the staff of visiting experts, who would work directly under the 
appropriate member of the Industries Board. The allotment of work among these should be 
effected by one of them, who might be styled Senior Visitor. The inspectors would bo mainly 
concerned with industrial schools ; the inspection on behalf of the imperial department of 
the higher institutions would be largely performed by members of the Indnstiies Board and 
other high technical officers.-'^ 

I think the proposal to appoint these “ imperial visiting experts ” entirely 
lacks justification. They will be like the fifth wheel of a coach. But however 
that may be, all that m^bers of the Industries Board are expected to do in 
this direction is to inspect “ the higher institutions.” These institutions will be 
under provincial Governments. They are not likely to suffer for want of such 
“ superior ” inspection, and the Member for Industry may be expected 
occasionally to honour them by a visit when he is out on tour. 

(3) “ The remaining duties of the department would consist of the 
initiation and running of any imperial pioneer and research factories that may 
he needed." —In paragraph 356 my colleagues say : — 

‘‘ As instances of experimental factories which could be more appropriately started by 
imperial agency may be cited (a) glass works, on account of the range of experts needed, 
if) wood distillation, which would yield results of very general application, and should be 
applied to a number of different species of trees. It would be for the Industries Board to 
decide on the best site for the factory in each case, and to determine the exact object of the 
experiment which should be placed in charge of a suitable specialist.” 

I do not see any reason why both these suggested factories should not Ire 
started as provincial undertakings in any province where conditions may Ije 
considered to be suitable for them. But assuming that they may be started as 
imperial factories, surely the Member for Industry, acting on expert opinion 
and advice, may be trusted to sanction such an experiment without the assist- 
ance of the proposed Board. 

(4) " The management of full-scale Government factories." — Presumably 
each such factory will have its manager or superintendent. When many such 
have been started, the need for appointing a general superintendent of such 
factories may be considered. But a highly-paid officer like a member of the 
proposed Board should not be required in connection with this work. 

(6) The framing of schemes for assisting' private enterprise of a class for 
which an imperial agency would he required." — The Member for Industry 
^ould be trusted to do this, when it becomes necessary to do it. It should be 
left generally to the provincial Governments to assist private enterprise 
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wherever it may be held lo be de^Vable. TJie policy should, in my opinion, Iks 
to avoid creating a class of enterprise for which an imperial agency would be 
required. ^ ' 

(6) “ The supply of stoces ." — For this a very large — perhaps unduly large 
— staif consisting of a Controller General, four Deputy Controllers, seven 
Assistant Controllers, six Inspectors, 20 Assistant Inspectors, and a Supervisor 
of Stores Contracts is })roposed. It does not seem that any room is left for work 
for any member of the Industries Board here. 

(7) “ The collcclion and d me min a lion of commercial and industrial 
Information ." — For this also there is a separate highly-paid Director, and it is 
])ropo8ed to give him two highly-paid Deputies for Calcutta and Bombay. 

(8) And the direct ion of such scientific and technical services and depart- 
ments as come under its con! rot." —Every imperial service and department 
which may be constituted will have its appropriate head. With such head it 
should require little direction from outside. Such direction and general control 
as may be desirable can be exercised by the Member for Industry. 

For all these reasons I think the ci'eation of an imperial executive Board 
of Industries is not necessary. In my opinion an advisory Board should be 
9 onstituted here also, as it will be in the provinces. It may consist of members 
largely elected by the Legislative Council and partly nominated by the Govern- 
ment. This will mean a saving of over 2 lakhs a year in salaries alone. But 
not the least important advantage of dropping the proposed Board would be that 
the Member for Industry would not be left without gie charge of any specific 
branch of work, as he. would be under the proj)osal of my colleagues (paragraph 
323), The diflBculty that my colleagues have felt in recommending where to 
locate the Board of Industries (paragraph 328) strengthens the doubt about its 
necessity. They say : — “ We feel compelled to recommend that the head- 
quarters of the Board should be with the Government of India.” They “fully 
realise from the unsatisfactory experience of the past, the imperative necessity 
of keeping the activities of the Board in close touch with the industrial life of 
the country.” But they think “ that this need will be largely met by the fact 
that the officers controlling the various dei)artment8 under it would be working 
in* large mdustrial centres, while the members themselves would also have had 
considerable industrial experience and would tour regularly.” They have also 
found it “ difficult to select an industrial centre as the headquarters of the Board, 
without introducing a bias that might react unfavourably on other/ centres.” 
My colleagues have, therefore, reconciled themselves to the idea that the Indian 
Industries Board should be moving up to Simla and down to Delhi every 
year with the Government of India. But this does not seem to me to be a 
business-like arrangement. 


Direction of Chemical Beseaxch. 

I am doubtful as to whether the general direction of chemical research 
should be left to the Imperial Department of Industries, (Eeport, paragraph 
324.) In my opinion it should be vested in the Faculty of Chemistry of me 
Chemistry Department of the Imperial Polytechnic Institute, which I have 
recommended. It seems to me anomalous and unscientific to entrust the 
direction of scientific research to an executive Government machinery like the 
proposed Imperial Department of Industries. I fear that the “distinguished 
chemist,” who may be attached to the department, will develope in him more 
and more of an executive head and lose more and more of %e scholfU'* At 
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prejsent a chemist who has completed an investigation is himself responsible for 
it and free to publish it. In the scheme proposed this freedom wilt be taken 
away from him. The judgment of the Chief Chemist will decide whether the 
result of any particular research work may or may not be published. 

This is the age of specialisation. In order to achieve the highest distinction 
as a scientist, a man must specialise in some particular branch of science. It 
will be difficult, if not impossible, to find a chemist, . who vill be equally strong 
in more than one branch of chemistry. Generally speaking, the Chief Chemist, 
will not therefore be competent to pass final judgment upon research relating 
to any branch other than his own. Dr. Bose must be the .fudge of Dr. Bose. 
It would be impossible for a man like him to work, when an official, however 
eminent a scientist he may be in his own particular subject, will have the 
power to reject or accept his work. 

In the note submitted to us by Mr. Puran Singh, of the Dehra Dun Forest 
Research Institute, he has put forward a strong argument against research 
under the control of an administrative officer. The considerations urged by 
him merit atteni ion. He says : — 

^‘'(1) Scieniific and induHtrlal rosearch when oarriod on by Govornniont dopartmcnt><> 
does not become as popular as it would be if it were associated with tbe Uhiversities. 

^^(2) The work of the University professor, unlike that of the Government offieial, is 
open to public criticism and valuation not only at the hands of laymen but before the other 
Universities of the world. This accounts for the high standaid of University work, a standard 
which it is the piide of the professor to maintain, not only for the sake of his own good name, 
but for the reputation of the T^iiivcrsity to which he belongs A Govoniment official, on the 
other hand, has to keep a limited eiiclo satisfied with his work, and his reputation when once 
made in that circle, runs little risk of being marred, as ho is safe under the protection of his 
official seat, 

/^(3) Up to this time in no countiy which encourages scientific research has it been 
possible for any one to aspire to the dignity of a professor of a University without having 
first risen through the ranks of student and assistant. On the other hand, in this country we 
see young men fresh from Universities appointed direct to responsible positions of research and 
educational work, and the stimulus for ever-increasing effort is in most cases lacking, 

(4) Rosearch w^ork by the agency of a Government department as such does not carry 
sufficient weight with the scientific bodies of the world. 

(5) The research officer should be in the nature of a democratic public man rather than 
a Government official, who is bound to become by the very nature of his environment some- 
what of an autocrat. 

(0) Many public research institutes that have recently sprung up in this country indi- 
cate a desire on the part of the people to be rid of official control in order to cany on research 
as independently as is at present done in the Universities of other countries. Though the 
desire is thus indicated, yet all woik in this direction is waste of energy if there exists no clearly 
defined and harmonious co-operation between Government and these private institutes. Such 
institutes are hound to starve finally through the lack of the University atmosphere, and the 
authority and resources, as distinct from control, of the Government at their back. The 
Universities of Tokyo and Kyoto have both the Government and, through the Government, 
the people at their back, 

" (J) Education when given in colleges rim by a Government department such as those 
of Agricultiu*e and Forests, as distinguished from colleges affiliated to Universities, does not 
tend to efficiency. The teacher therein is neither properly responsible to the students and the 
public nor to \he Government, This is because the Government has no means of judging 
the ability of the professor as such. The fact that no Government selection till now has 
proved a failure in research or in imparting scientific education is due to Government having 
unwittingly lent to them an authority and position which causes men of average attainments 
to appear as geniuses* 

(8) And lastly, it is a fact that no country in the world has followed the procedure 
adopted in this country for organising scientific and industrial research. This point is well 
ttlustrated in a recent number of Nature by Mr. Hugh Robert Mill, in reviewing ^'a note 
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on an enquiry by the Government of India into tbe relatione between forests and atmospheric 
and soil moisture/' He says : — ' To our mind tbe method adopted could produce no better 
result than it ’appears to have done. In a scientific problem such as was set forth, the only 
function of the State seems to us to bo to decide that such an enquiry shall be /jarried out 
at the public exjwnse and that every -facility for obtaining data shall be given by all the 
departments and all the Government concerns, local and central. It should then be handed 
over to a competent man of science, set free from all other duties and supplied with 
necessary assistants. His report, when complete, will be authoritative and epoch-making, if 
not final, and incidentally his own reputation w'ould be made or maired by his handling 
of the facts. The lotal ex^iense would probably be no greater and the labour of many pvrblic 
servants would not be diverted from the work for which they were trained.' 

This comment emphasises exactly the point I am attempting to bring to your notice, 
7 iz., that scientific research must be independent and in the hands of the best possible men." 

I would therefore recommend that the control of research should be left 
not to the Imperial Department of Industries hut to the Imperial Polytechnic 
Institute, if it is established, or to a Science Council elected by scientists work- 
ing in the various Universities, Colleges and other scientific institutions in the 
country. The Departments of Industries, both provincial and im 2 )erial, .should 
communicate their suggestions for research to the Institute or Council, and 
encourage the application of the results of researches made to industries, so far 
as they can. 


The Organisation of Scientific and Technical Services. The Indian 
Chemical Service- The Imperial Industrie Service. 

In proceeding to discuss the important proposals of my colleagues in rela- 
tion to the subjects noted above, I think it necessary to re(;all that the Com- 
mission was appointed “to examine and report upon the ])Ossil)ilities of further 
industrial development in India and to submit its recommendations with special 
reference to the following questions : — 

(a) whetlior now openings for t7he profitaLle employment of Indian capital in commerce 
and industry can be indicated ; 

{b) whether^ and^ if so^ in ^Adlat manner, Government can usefully give direct encourage- 
ment to industrial development— 

(t) by rendering technical advice moie freely available ; 

{!{) by the demonsta-ation of the pj-actical po.s.sibiHty on a commercial scale 
of particular industries ; 

{iit) by affording, directly or indirectly, financial assistance to industrial 
enterprises; or 

(/?’) by any other means which are not incompatible with the existing 
fiscal policy of the Government of India" 

In concluding the resolution appointing us, the Government of India 
expressed the hope that the Commission would “ find it possible to place their 
report in the hands of the Government of India within 12 months from the 
date of its assembling in India.” This as well as the terms of our reference 
would show that we are expected to make recommendations as to openings for 
the profitable employment of Indian capital in commerce and industry, which 
could he carried out at an early date. 

Chapter III of our Report which gives a summary of the industrial deficien- 
cies cf India, dhows how various and how great are the openings in which Indian 
capital can be eiuployed. We say there : — 

“The list of industries which, though their products are essential alike in peace and war, 
are lacking in this country, is lengthy and omino^is. ITntil they are brought into existence on 
pn adequate scale, Indian capitalists will, in times of peace, be deprived of a number of pofit- 





ttitle eaierpruies ; wbiltd; in the event of a war which renders sea transport impoasible, Indians 
all-important industiies will be exposed to the risk of stoppage, her consumers to great hard- 
ship, and her armed forces to the greatest possible danger." 

But as my colleagues say at page 4 of our Bieport — 

“ • . . although much information of technical and industrial value will be found 

in the evidence of some of the expert witnesses . . .we have concentrated oui* 

attention on the machinery which we propose should bo set up to effect industrial development 
generally rather than on the particular industries to be improved. This machinery will, we 
believe, do what is needed for all industries and it would be useless for us to attempt to frame 
detailed recommendations for which technical enquiries by experts are required." 

With due deference to my colleagues,' I thiuk that we have concentrated 
too much attention on the machinery which has been proposed and yet, I fear 
that, excepting the provincial and imperial Departments of Industries, the 
machinery proposed will not promote industrial development as rapidly as the 
circumstances of the. situation require. The scientific and technical services 
which they recommend will, on their own showing, take some time to organise, 
the industrial researches which they wish to promote, will take some time to 
bear fruit. In my opinion the immediate requirements of .the country in the 
matter of industrial development, require the adoption of measures which will 
bear fruit more speedily. 

There are two classes of industrial enterprises which can be taken up in 
this country. The first class, and this is by far the larger class, consists of 
those which can be started by the importation of machinery and ex})ertK as first 
managers. In this class of work wo have to imitate and not to initiate. As 
soon as the provincial Departments of Industries, with their Advisory Boards, 
have been constituted in the 2 )rovinces, they should decide, with such expert 
advice as may be necessary, what industries of this class can be started within 
the province, and should invito and encourage Indian caiiitalists by information 
and technical assistance to organise them. It was the adoj>tion of such a course 
that enabled Germany and Japan to achieve rai)id industrial development. Sir 
Frederick Nicholson urged the udojition of this course on us in the following 
l^assage in his note : — 

" On the whole, then, I con.si(ler that the best way both for sfaiting selected industries in 
India and for training the future managers is, after the fashion of Germany and Japan and 
other countries, for the piomoters, whether Government or private, to draw liberally on Great 
Britain, etc., for real experts as first managers of any projected industries j then to select 
young men, preferably men already trained in technological iustitutious, and to put them 
through close discipliued, iudustiial and business training under these experts till they are 
fitted either to start on their own account or as reliable business managers to capitalists." — 
(Minutes of Evidence, Vol. Ill, pages 396-397.) 

Mr. Charles Tower also says : — 

“ In the manufacture of steel ware and of machinery, Germany is usually credited, not 
without justice, with being rather an imitator than an initiator. Her great success in this 
line has been achieved by the rapidity with which Germany had adopted the improvements 
invented elsewhere." (Germany of To-day, Home University Library, page 173 ) 

This is also the course which was adopted by America. Up to 1860 
America had made little progress in developing the manufacture of steel, fn 
1862 Park Brothers and Company imported the biggest crucible steel plant of 
all up to that time, and imported also several hundred English workmen to 
ensure success. Since then the progress of the steel industry there has been 
phenomenal. In 1860 the output of pig iron in the States was only 0*8 million 
tons, and of steel nil ; by 1900 America was producing 13*7 millions of tons of 
pig iron and 10*1 of steel, and in 1913 while the production of pig iron 
amounted to 3 0*8 million tons in the United Kingdom, it amounted to 31 
million tons in the United States. Last hut not least, wc have on eloquent 
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illufetraticn in India itbelf of the toundnebs of this policy in the fcuccefis of the 
Tata Iron and Steel Works. The works were organised with the advice, and 
have been carried on under the supervision of the best experts imported ficm 
abroad, and .they have been a conspicuous success. This, therefore, is the right 
policy which shoidd be followed in regard to the many other industries the need 
for which has been pointed out in our chapter on the industrial deficiencies of 
India. Raw materials and labour abound, capital exists and only wants organis- 
ing, the home market is extensive, the machinery and the expert can be imported, 
the profits to the Government and the people will bo considerable ; all that is 
needed is that the Government shoidd whole-heartedly lead and assist Indian 
capital in organising the industries. 

But to carry out industrial development in this wise it is essential, as Mr. 
H. F. Gibbs, the General Manager of the Tata Hydro-Electric Su2)ply Company, 
so well put it in his written evidence before us, that — 

“ . . . .no man should be impoited into India unless he is a recognised expert in his 
iHulicular line. He too should be engaged on short-time contract and made to understand ho 
is being engaged and paid to teach our local men just as much as to introduce and cairy on 
his work. The young man from abroad who is educated but inexperienced should not he 
brought to India and allowed to got his practice here.^^ 

The industries which will be so started will be the best practical schools for 
training our science graduates as recruits for the proposed imperial services. 


Provision for Scientific Research. 

The second class of industries consists of those for u hich some re- 
search work is needed. I fully agree with my colleagues about the need 
and value of such research. I recognise that, to borrow the language 
of the Committee of the Privy Council, “ effective research, particularly in 
its industrial applications, calls increasingly for the support and impetus that 
come from the systematised delving of a corps of sappers working intelligently, 
but under orders.” I am therefore not opposed to the idea of creating an 
Indian Chemical Service and an Imperial Industrial Service at the right time 
and under the right conditions. But I regret 1 do not agree Avith my colleagues 
as to the time when, and the conditions under which, these services should 
be organised. In my opinion our first duty is to create the material for these 
services in this country. One important means of doing this is the starting 
of industries, as I have urged above, under imported experts and placing our 
select young men, already trained in technological institutions, under thorn. 
The other measures which in my ojunion are needed are — 

(i) that steps should be immediately taken for developing the teaching 
of science aijd technology in our existing Universities and otMfer 
collegiate institutions, (a) by strengthening their staff and- equip- 
ment, and (6) by awarding a sufficiently large number of scholar- 
ships to encourage the study of science and technology at our 
schools, our colleges and our Universities ; 

(it) that an Imperial Polytechnic Institute, manned by the most distin- 
guished scientists and engineers, whose co-operation we can 
secure, should be established in the country, for imparting the 
highest instruction and training in science and technology ; ahd 
(tii) that the provision of scholarships for study in foreign countries 
should be largely increased to enable the most distinguished of 
our graduates to finish their education in the best of foreign 
institution" 



The view which I humbly ui-ge here is strongly suppoi'ted by tke re-^ 
commendations made in the “Interim Ueport of the Consultative Com- 
mittee on Scholarships for Higher Education,” of which the Eight Hon’ble Mr. 
A. H. Dyke Acland was the Chairman. The Committee was appointed before 
the war in March 1913. The report from Avhich I am going to quote was 
adopted by it in May 1916. In a prefatory note to the Report, Sir Amherst 
Selby-Bigge, writing on behalf of the Board of Education, said 

“The Board have no need to use complimentaiy phrases to convey their ehtnuation of 
the great value of their work, but on this occasion they u)ay peihajis pennit Iheuiselves to 
express their appreciation of the broad spirit in which the report is conceived, of its foicibie 
exposition of principles, and of the lucid and vigorous style in which it is written.^’ 

The recommendations are of such great weight and have such a direct bearing 
on the question I am dealing with, that I make no apology for reproducing them 
here : — 

“ On the side of science and technology in relation to the iiuhistiies and cojnnrenc 
of the nation, the greatest needs of the nation aio ranged by us in oidei' of jiracfical priority as 
follows, though their satisfaction sliould 'proceed as far as possible contcniporaneousJy and 
concurrently. 

“ (129) The first need is the wider recognition, especially by eniploycis, of the benefits 
that can be obtained by the employment iii industry, agriculture, and commerce, of men 
trained in science — in all grades, but specially for directive and advisory posts. A gical iin 
provement is already seen ; but public opinion needs further enlightenment. 

“ (130) Secondly, the most useful thing that can bo done without any jnerease in fhe 
means at piescnt at our disposal is to eneoui age J eseaicb in existing institutions after giadu- 
atiou. There were probably before the war more men arrd wonren fitted to be trained rn 
research than were secured for' this public ser\ico The prolongation of scholarships in suitable 
cases, which we recommeird, rs one means that is available ; other means fall w'ithintho province 
of the Committee of the Privy Council. 

“ (131) Given a limited amount of money available annually, the next nee<l would bo to 
assist existing institutions for- training in science and technology, to enable them to imjuxrvo 
their equipment, rnci'case their staff, attract more highly (jiralilied teachers, and introduce new 
subjects of study; and to establish new places of higher technical and scientific instruction 
where needed. To bring existing institutions fully up to national needs a great capital sum 
and income would be required. But any sum, well expended, would be useful. However, in 
view of the needs of the nation and the empii-e, it seems probable that tire larger sum will be 
forthoomiug, at whatever sacrifices in the immediate future. 

“ (132) Improved and extended higher secondary education is needed. Side by side with 
this, with the strengthening of Universities and technical schools, and with an increasing 
demand for scientific workers, an increase in the supply of scholarships from secondary 
schools and Universities will be required. This should move forward yw/i //«««« with other 
improvements.^’’ (Pages 69 and 70). 

This view also receives support from the coneltisious at which the Committee 
oi the Privy Council for Scientific and Industrial Research arrived. In their 
Report for the year 1915-16 (pages -10 and 11), they summarised those conclu- 
sions as follows : — 

“ If we were asked to state these conditions (that appear to us necessary for the success of 
our work) in the shortest possible terms we should reply : First, a largely increased supply of 
competent researchers ; secondly, a hearty spii-it of co-ojreration among all concerned, men of 
science, men of business, working men, professional and scientific societies, Universities and 
technical collies, Local Authorities and Government Departments. And neither condition 
will be effective without the other. 

“ Before the war the output of the Universities was altogether insufficient to meet evpn a 
moderate expansion in the demand for research. The annual number of students graduating 
with First and Second Class. Honours in science and technology (including mathematics) in 
the Uuivertiities of England and Wales before the war was only about u3U, and o/' I ficae but a 
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small praporixoH xrill have reccired anij serious training in research. We have frequently 
found on inquiry that the mimher of workers of any scientific standing on a given subject of 
industrial importance is very limited. 

The responsibility for dealing with the grave situation which we anticipate, rests with 
the education depaitments of United Kingdom. We shall be able to do something to encourage 
a longer period of training by the offer of research studentships and the like; but that will not 
suffice. It is ufjelcss to offer scholarships if competent candidates are not forthcoming, and 
they cannot be forthcoming in sufficient numbers until a larger number of well educated 
students enter the Universities. That is the problem which the education departments have 
to solve, and on the solution of which the siiccess of the present movement in our opinion 
largely depends.” 

Eecruitmeut of the Scientific Services. 

Por the recruitmeirt of the scientific services, the Indian Chemical Service, 
and others, my colleagues recommend that — 

“ . . .to the utmost extent possible the junior appointments should he made 
from science graduates of the Indian Universities, and that the senior and experienced men 
who will be required to initiate and direct research work should be obtained on spec-ial terms 
from England, ichen such are not aradaUe here.‘‘ 

The qualifying clause which I have emphasised, must be appreciated at 
its practical value. My colleagues recognise that a “ relatively small field of 
selection at present exists iir India.” They say : — 

'' As development of science teaching at the Universities proceeds', and opportunities foi’ 
technical trarning in India increase, we believe that the necessity for imjrorting specialists will 
gr'catly diminish, and that ultinrately the services will be mainly filled with officers trained rti 
this country.” 

But they say further on that “ it will he some years before it will be possible 
to obtain the full necessary staff in India.” 

They therefore rely for such recruitment mainly on England. But they 
recognise that — 

“ . . . there will be similar post-war- demands made at home and in the dominions 

for scientific, especially chemical, ex|)crts, which will render it difficult to obtain suitable 
recruits from England. It is probable, consequently, that salaries higher than the pre-war 
rates will be demanded by suitably qualified experts.” 

But I think that »|ualificd English experts will not he available, at any rate 
in any number for some years even for higher salaries than those of the pre-war 
period. The Committee of the Privy Council said in their Beport for 
1916-16 

" It is in our view certain that the number of trained research workers who will be 
available at the end of the w ar wilt not suffice for the demand that we hojK! Avill then exist. 
We arc apt to forget in this country that with industi'y as with wai, a brilliant group of field 
officers, aud c\ err a w'ell-orgamsed general staff, need armies of well-trained men in order to 
produce satisfactory results.” 

in view of these facts, it will he wise of us not to rely upon our being able 
to indent on England for the “ senior and experienced men who will be re- 
quired to initiate and direct research work in India.” Besides, though they 
advocated that “ senior and experienced men ” should be obtained from 
England, \\hat my colleagues have actually proposed is very dilferent from it. 
They have proposed that “ reerpits for these services — especially chemical 
services — should he obtained at as early an age as possible, preferably not ex- 
ceeding 26 years.” They leave no room for doubt as to what they mean. They 
say : — 

We should thus secure the University graduate, who had done one or perhaps t-wo yeaiV 
post-gT«iduate work, whether scientilio or practical, but would not yet be confirmed in speeialisa- 
tiuu . , . We assume that the re<iiusite degree oi s|K:oialIsatiau will ho secured by adoptiUg a 
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system whereby study leave will be granied at some suitable time after throe years’ service 
when a scientific officer should have developed a distinct bent.” 

In their recommendations regarding the recruitment of the Imperial 
Industrial Service also, they say that " the age of recruitment .should not usually 
exceed 25 years,” and that they think it desirable, “ if the young engineers 
vhom we propose to recruit are to develope into valuable men, that they 
should be encouraged after about three years’ service to take ' study leave.” 
It is obvious then that imder the scheme proi^osed by my colleagues 
the men to be recruited from England will not'*’be “senior and experienced 
men” but raw graduates from Universities who will be expected to specialise 
after joining the service in India. Specialisation almost always involves delay. 
If therefore we must take in only raw graduates and remunerate them during tlu' 
years they are qualifying themselves for effective research Avork, I think it is 
very desirable that we should take in Indian graduates whose training will be 
loss costly, and AA'ho will serve the country throughout life, AA'hereas in the »’aso 
of an English graduate, there Avill ahvays be the ap})rehension that be may lea\'e 
us for higher emoluments elscAAliere, and the certainty that he A\ill leave the 
country after the ])eriod necessary to qualify for a ])enKion, t aking avAay v\ith 
him the knowledge and experience Avhicb he had gained in its servi(’e. Ilaving 
regard to all the considerations AAdiicb have been urged above, I tliink the idea 
of recruiting this service from England should l)e abandoned, and that it should 
be decided that it shall be recruited entirely from among graduates of the 
Indian Universities and of the Imperial Polytechnic Institute, AAbich I have 
recommended. 

My recommendation has the further merit of being entindy in consonance 
AAuth the recommendations made by the Poyal Commission on the Public 
Services in India regarding the recruitment, of scientific and technical services. 
Indians have a A’^cry sore feeling about the imperial Indian services. The 
importation of experts from England for these services has not. only unnecessarily 
increased the cost of these services to India but has had the vciy great disadvan- 
tage of preventing Indians from being trained for higher Avork in these services. 
We can never forget that so distinguished an Indian as Dr. P. C. Roy did not 
find admission into the Indian Educational Service. Wo knoAV that though 
the Geological Survey of India has been in exi.stence for 61 years, up to 1913 
only three Indians had been appointed to the suiierior service iji it . In this 
connection I put the folloAA ing question to Dr. H. H. Hayden, Director of the 
Geological Survey of India : — 

“ Has the depftitment kept it as an object befoiv it that it should train Indians to qualify 
themselves for employment in the higher grades of the department?” 

And his answer was 

“ We have been for many years training men in the subordinate innks of the department, 
but they do not necessai ily qualify for appointments in the higher grade. It is always ojKm 
to them to apply for an appointment in that grade' ...” 

My Hon’ble colleague Mr. Low then asked Dr. Hayden : — 

“ You have these research scholars. Is it not one of the objects of research scholarships, 
that the scholars, if possible, shonld qualify themselves for recniitment to the department ?” 

And the answer was : — 

“ That is one of the objects of the efforts we have made in educating them in geolog)' 
in the Presidency College and the Calcutta TTniversity. I think geological education ■w&a 
initiated in Calcutta by the Geological Survey. We have had more Indians in the subordinate 
branch of the service.” 

The Indian witnesses before the Royal Commission quoted the opinion of 
Dr. Oldham, the first head of the Geological Departmentj concerning the fitness 



of Indians for this department, which showed that he had " the most unsljahmi 
confidence that with even fair opportunities of acquiring such knowledge (that 
of the physical sciences) many Indians would be found quite competent to 
take their place side by side with European assistants either on this survey or 
in many other ways,” and yet the evidence before the Uoyal Commission showed 
that competent Indians had found the door of admission barred against them 
and that, up to 1913, only three Indians had been appointed to the superior 
service. 

My colleagues say that tile ultimate object should he to man the services 
they propose with officers trained in this country. Similar language was used 
in the past in relation to other imperial departments. Por instance, it appears 
that in the Agricultural Depai-tment the intention of the Government of India 
from the very commencement was that it should be staffed largely by Indians. 

“ We adhere firmly/^ wrote the Government of India to the Secretary of State in 1910, 
'^io onr frcqncni.ly declared policy ihat the service (the Agricultural senu'ce) should be manned 
ultimately hy Indians and that the object to be kept steadily in view is to reduce to a minimum 
the number of experts appointed from England and to train up indigenous talent so as to 
enable the eotintry to depend on its own resources for the recniitment of its agricultural staff 
in higher branches.” 

But in spite of tltis clear declaration, the Imperial Service has become 
the monopoly of Europeans, while Indians have been confined to the Provincial 
Service. The evidence of T)r, Harold Mann and of the representative members 
of the Provincial Service before tire Boyal Commission showed that many highly 
qualified Indians, several of whom possessed European degrees or experience, 
had been unable to find admission into the Imperial Service, which had been 
tnanned hy recruits imi)ortcd from Europe, who, said Dr. Mann, laboured under 
the serious disadvantage that their experience related to a system of agriculture 
“ which in its organization is quite foreign to most parts of India and will be 
for a longtime to come.” 

So also with regard to the Imperial Poorest Service. The Inspector General 
of P’orests stated in his evidence before the Boyal Commission that — 

. . . when 1 he Forest Depaiimeut was instiiuted, and for a long time afterwards 

both the Government of India and the Secretary of State expressed the opinion that it was a 
special depaiiment in which the service of Indians should be utilised as largely as possible” 

Yet from 1891 to 1906 no steps were taken to provide for direct recruit- 
ment to the Provincial Service, and it was laid down in 1912 that candidates for 
the Imperial Forest Service “ must liave obtained a degree with honours in 
some branch of natural science in a University of England, Wales or Ireland, 
or the B.Sc. degree in pure science in one of the Universities of Scotland.” 
At the time the Eoyal Commission took evidence, the total number of officers in 
the superior service in the Agricultural, Civil Veterinary, Forest, Geological 
Survey, Locomotive and Carriage and Wagon Departments uas 407. Of these 
only six officers Avere statutory natives of India ! 

The Buyal Commission recognised the injustice that had lieen done to 
Indians in their practical exclusion from the scientific and technical services. 
They expressed the opinion that there were no political grounds whatsoever for 
recruiting the sxiperior staff -of such services in Europe. They stated that if the 
requisite technical training were available in India, the necessity for indenting 
on Europe for qualified men would cease to exist, and they therefore recom- 
mended that “ a determined and immediate effort ” should be made to bring 
about conditions which would soon make it possible to meet the normal 
requirements of the services without requisitioning the services of men from 
abroad. That effort remains yet to he made ; and while my colleagues have 



299 


proposed the creation of two more imperial services they hare recommended 
that the establishment of the Central Chemical Research Institute and of the 
Imperial Engineering College may wait for an indefinite future. These facts, 
coupled with the experience of the past, make me apprehend that, if these 
two services are created on the lines suggested by my colleagues, the 
senior appointments in them also will for a long time remain practically 
the monopoly of Europeans, and that Indians will not only be kept out 
of their emoluments, but also of the opportunities for acquiring high 
eflBciency in the subjects with which the services will be concerned. The 
Royal Commission recommended .that with a view to bring about the conditions 
which would sdoji make it possible to meet the normal requirements of the 
services without requisitioning the services of men from outside, existing insti- 
tutions should be developed or new ones created and brought up to the level of 
the best European institutions of a similar character. They recognised that 
“ this would require an initial expenditure of a considerable sum of money,” 
but they ui’ged that “ the outlay w ould be more than repaid, not only by the 
additional facilities which such institutions would give to young men to qualify 
themselves for direct appointment, to the higher branches of the public 
services, but by the contribution they would make to the industrial progress 
of the country.” These recommendations lend strong support to my proposal 
that a first-class Polytechnic Institute should be established in India as one 
of the first measures needed for the industrial development of the country. 
At such an institute provision should be made for im2)artiilg the highest 
instruction and training in all the important branches of science and technology, 
and also in commerce and administration. This will be the best means of 
creating the army of trained workers which is needed for {iromoting industrial 
development in this extensive empire. The institution of the proposed services 
should wait until this has been done. And in the meantime only such 
appointments should be made in the Departments of Industries as it is absolutely 
necessary to fill. 

The Estimate of Cost. 

The proposals which we have made in the Report show that the number of 
technically trained men who will be needed to carry on industrial development 
and to promote the trade and commerce of the country, will be a very large one, 
and that it will grow steadily for some time. It is also certain that public ex- 
penditure will rise in several directions after the war. These considerationa 
demand that expenditure should not be raised in any department beyond what 
is actually necessary. The salaries which my colleagues have proposed for the 
Imperial Industrial and the Indian Chemical ^rvices are largely based upon 
a consideration of what is likely to attract Englishmen to the senior appoint- 
ments in the services. If, in view of all that I have urged above, the decision 
should be arrived at that these serviqes should be manned by Indians, includ- 
ing in that term those Europeans who are statutory natives of India, the 
proposed expenditure would be largely reduced. This is no mean consideration 
and should not be ignored. Situated as India is, one cannot too often recall 
the wise remarks of Sir 'William Hunter, made many years ago, that — 

** . ^ . . if we are to give a really efficient adminietration to India, many services- 

rnant be paid for at lower rates even than at present. For those rates are regulated in the 
higher branches of the administration by the cost of officers brought from England. You 
cannot work with imported labour as cheaply as you can with native labour and I regard the 
more extended employment of the natives, not only as an act of justice but as a financial 
necessity . . If we ate to govern the Indian people efficiently and cheaply, we must 

govern them by means of themselves, and pay for the administration at the market rates for 
native labour 
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Should this view be accepted, the salaries proposed would be rednedd bj 
about SO to diO per cent. 

I do not attempt to make any detailed alternative propmk regarding the 
cost of the scheme. If any of my suggestions commend themselves to Govern- 
ment, the details will easily be worked out. 

Speaking generally, I would say that a substantial part of the expenditure 
that is proposed for salaries should be saved, partly by reducing the number oJ 
ajipointments proposed and j.'artly by fixing the salaries at the standard which 
will be suitable for Indian graduates and scholars. The e'^penditure proposed 
on buildings will also, in my opinion, admit of a very substantial reduction. 
Here again the example of Japan affords us guidance. They s^nd very much 
Jess on their educational buildings than is spent in India. A scheme for the 
award of scholarships to encourage the study of science and technology can be 
best prepared by the Education Department. 

As regards grants to Universities, I would recommend that on an average 
au annual grant of a lakh and a half should be made to each University for the 
purposes of providing instruction and teaching in science technology, par- 
ticularly in mechanical and electrical engineering, applied chemistry, commerce 
and agriculture. A capital grant of about 16 lakhs each should be made for the 
necessary educational buildings and residential quarters and for equipment, 
And lastly , I would recommend that, to start Avith, a capital expenditure of 30 
lakhs and an amiual grant of 6 lakhs a year should be sanctioned for an 
Imperial Polytechnic Institute. 

ConciiiBion- 

I cannot conclude this note better than by endorsing the following 
generous and aa ise words of ^ir Frederick Nicholson : — 

“ I beg to recoi<l niy Bti'ong opinion that in the matter of Indian indristries we ai’e bound 
to considei Indian interetiis firstly, secondly and thiidly —I mean by ‘ firstly ’ that the local 
raw products should be utilised, by ' secondly ^ that industries should be introduced and by 
thirdly ' that the profits of such industry should I'emain in the country." 

If measures for the indiustrial devolf)pment of India are taken in this spirit, 
India will become prosperous and strong, and England more prosperous and 
«tronger. 


MADAN JMOHAN MALAVIYA. 
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INTRODUCTORY. 


The Indian Industrial Commission was appointed by the Government of Appoiiitment 
India by order conveyed in Resolution No. 34.03 (Industries), dated the ] 9th 
May 1916, in the Department of Commerce and Industry, tlie full text of 
which is reproduced as Appendix A-1. The Commission was “ instructed to 
“ examine and report upon the possibilities of further industrial development 
“ in India and to submit its recommendations with special reference to the 
“following questions : — 

“ (a) whether new openings for the profitable employment of Indian 
“capital in commerce and industry can be indicated ; 

“ (J) whether and, if so, in what manner, Government can usefully give 
“ direct encouragement to industrial development — 

“ (*) by rendering technical advice more freely available ; 

“ (w) by the demonstration of the practical possibility on a 
“ commercial scale of particular industries ; 

“ (Hi) by affording, directly or indirectly, financial assistance 
“ to industrial enterprises ; or 

“ (iv) by any other means which arc not incompatible with the 
“existing fiscal policy of the Government of India.” 

In addition to the exclusion of the tariff question from the scope of the 
Commission’s enquiries, it was also stated to be unnecessary for it to undertake 
the examination of those aspects of technical and industrial education which 
had recently been dealt with by the Atkinson-Dawson Committee, appointed 
in 1912 to enquire into the means of bringing technical institutions into 
closer touch with employers of labour in India, and by the Morison Committee 
which reported to the Secretary of State in 1913 on the system of State 
technical scholarships established by the Government of India in 1901. 

The Commission was composed of the follow'ing Members 

(1) Sir T. H. Holland, K.C.LE., D.Sc., F.R S., President of the Institution 

of Mining Engineers, (President.) 

(2) Mr. Alfred Chatterton, C.IE., B.Sc., P.C.G.I., A.M.I.C.E., 

M.I.M.E., Director of Industries and Commerce in Mysore. 

(8) The Hon’blo Sir Fazulbhoy Currimbhoy Ebrahim, Kt., Messrs. 
Currimbhoy Ebrahim and Company, Bombay. 

(4) Mr. Edward Hopkinson, M.A., D.Sc., M.I.C.E., M.I.M.E., M.I.E.E., 

Managing Director, Messrs. Mather and Platt, Ltd., Manchester, 
and Vice-Chairman, Chloride Electric Storage, Ltd. 

(6) The Hon’ble Mr. C. E. Low, C.I.E., I.C.S., Secretary to the Govern- 
ment of India, Department of Commerce and Industry. 

(6) The Hon’ble Pandit Madan Mohan Malaviya, B.A., LL.B., of 

AUahabad. 

(7) The Hon’ble Sir Rajendra Nath Mookerjee, K.C.I.E., Messrs. 

Martin and Company, Calcutta. 

(8) The Right Hon’ble Sir Horace Curzon Plunkett, P.G., D.C.L., 

LL.D., P.R.S., K.O.V.O. 
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(9) The Hon’ble Sir P. H. Stewart, Kt., M.A., C.I.E., Messrs. 
Gladstone Wyllie and Company, Calcutta, President, Bengal 
Chamber of Commerce. 

(10) Sir Dorabji Jamsetji Tata, Kt., J.P., Messrs. Tata, Sons and Com- 
pany, Bombay. 

Secretary. — Mr. R. D. Bell, I.C.S. 

Unfortunately Sir Horace Plunkett was unable to join the Commission, 
owing at first to ill-health and subsequently to other duties of high national 
importance. Dr. Hopkinson submitted his resignation during the second season's 
tour, having been debarred under medical advice from coming out to India in 
November 1917, though during the first year we received great assistance from 
the advice which his range of experience both as a manufacturer and as a 
scientist enabled him to furnish. In October 1917, Mr. G. H. W. Davies, 
I.C.S., was appointed Joint Secretary, as Mr. Bell, whose services had some 
months previously been transferred to the Indian Munitions Board, could not 
be spared for the forthcoming tour, though he continued to assist the Commis- 
sion by supplying information on various points and afterwards in the prepara- 
tion of the report. 

It was arranged that the President should come to India some months before 
the Commission assembled, in order to acquaint himself with the existing 
industrial position. He arrived in India in May 1916 and proceeded to Simla ; 
whence, after making preliminary investigations, he started on tour at the end of 
June and visited Bengal, Bihar and Orissa, Madras, Bangalore, Bombay, the 
Central Provinces and the United Provinces, returning to Simla towards the 
end of September. The scattered information available was marshalled in the 
form of a preliminary note by the President on the scope of the Commission’s 
enquiry, and placed before the Members at a meeting held in Calcutta in 
July 1916, when the methods of procedure to be adopted in the formal collection 
of evidence were discussed and decided. This note is printed as Appendix A-2. 

At the end of September 1916 we assembled at Simla and prepared a list of 
questions covering, as far as possible, the scope of the Commission’s enquiry, in 
order to assist witnesses in focussing their attention on those parts of it of which 
they had special knowledge, or in which they were specially interested. This 
list, as subsequently i-evised, consisted of 113 questions under 10 main heads 
{vide Appendix A-3). 

Our enquiry included the personal inspection of industrial enterprises, the 
examination of witnesses, and discussions with representatives of local com- 
mittees and institutions. W e had also the advantage of conferring with the 
Provincial Industrial Committees which existed in some provinces and 
with some of the Local Governments and Administrations. In all we re- 
corded the written statements of 472 witnesses, and 342 appeared before 
us for oral examination.* In deference to the wishes of witnesses or from 
other considerations, it was considered advisable to treat as confidential some 
of the matter brought before us, and we have accordingly prepared one 
volume of confidential evidence, which will not be available to the general 
public. In view of the fact that the Commission was freely admitted to 
inspect industrial concerns, and that information, often of a confidential 

^The evidence ie printed in six volumes 

Volume I. Delhi, United Provinooe and Bihar and Onssa. 

Volume II. Bengal and Central Provinces. 

V olame III. Madras and Bangalore. 

Volume IV. Bombay. ^ 

Volume V. Punjab, Assam, Burma and General. 

Volume VI. Confidential. 
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nature, was placed at our disposal on these occasions, our inspection notes also 
will not be published. 

We met at Delhi on the 26th October 1916, with the exception of Mr. Low Tout of 1916 - 17 . 
who joined the Commission at Bankipore, and, after taking evidence in the 
Delhi Province, we visited the United Provinces, Bihar and Orissa, Bengal, the 
Central Provinces, Madras and Bangalore. Details of our itinerary with 
a list of institutions visited are given in Appendix A-4. In January 1917, 
in consequence of the increased difficulties of obtaining from Europe stores for 
war and essential purposes, the necessity of stimulating the local manufacture 
of munitions became a matter of vital importance. Taking advantage of the 
experience already gained by the Commission, the Government of India 
summoned Sir Thomas Holland to Delhi at the end of the month and requested 
him to organise a new department for the purpose. This decision— although 
the resulting organisation was in its final form precipitated by the conditions 
developed during the war — was welcomed by us as a practical anticipation of 
many of the conclusions which -had been forced ujm us by evidence that began 
to repeat itself most strikingly before we reached Madras. For the newly 
formed Indian Munitions Board, as the central authority controlling the 
purchase and manufacture of Government stores and munitions of war, became, 
in effect, an experiment on a large scale designed to test the value of many of 
our conclusions regarding not only the manufacturing capabilities of the country, 
but also regarding the kind of administrative machinery most suitable to carry 
out our proposals. The Munitions Board is thus our principal witness, and 
we have had the benefit of information regarding some of its activities. After 
the departure of Sir Thomas Holland from Madras, Sir Francis Stewart acted 
as President for the remainder of our visit to Southern India. On the 
conclusion of the tour Messrs. Low, Chatterton and Bell assembled at the office 
of the Munitions Board to summarise the results of the first year’s enquiries. 

When the Commission re-assembled on the 7th of November 1917, Sir^®®’^*’* 

Thomas Holland rejoined and presided over our enquiries in the Bombay 
Presidency. Pandit Madan Mohan Malaviya was unable to take part in our 
sessions at Bombay, but accompanied us for a portion of the ensuing Punjab 
tour, Mr. Chatterton was compelled to be absent during our tour in this 
province. Tlie Commission afterwards visited Assam and Burma. Pandit 
Madan Mohan Malaviya, Sir Fa/.ulbhoy Currimbhoy and Sir D. J, Tata 
were unable to take part in the Assam tour, and the two former were also 
prevented from visiting Burma. As the President had to revert to his duties 
with the Munitions Board after the Bombay tour and was only able to join us 
for special discussions on one or two subsequent occasions. Sir E. N. Mookerjee 
was appointed to act as President of the Commission until its re-assembly at 
Simla for the preparation of the final report. 

During the tour the personnel of the Commission was strengthened by the 
inclusion of an officer with local knowledge in each province, nominated by the 
Local Government to help in our enquiries, and co-opted by the Commission. 

The following gentlemen, to whom our thanks for their ready help are due, 
assisted in our proceedings 

(1) Mr. G. A. Thomas, I.C.S., Secretary to Government, Bombay. 

(2) The Hon’ble Mr. H. J. Maynard, C.S.I., I.C.S., Financial Commis- 

sioner, Punjab. 

(8) The' Hon’ble Lieutenant-Colonel P. K. T. Gurdon, C.S.I., I. A., 

Commissioner, Assam Valley Districts, Assam. 

(4) Tlie Hon’ble Mr. H. Tliompson, O.S.I., T.C.S., Financial Commissioner, 

* Burma. 
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In conducting our enquiries and even more so in drafting our report, we 
found it impossible to treat at length all the very numerous questions involved ; 
and we were compelled to dismiss somewhat briefly many subjects of importance, 
in order to avoid loading our report with a mass of detail which Avould have 
delayed its issue very seriously, while not adding materially to its practical 
usefulness. 

Moreover, although much information of technical and industrial value 
will be found in the evidence of some of the expert witnesses, our report is not 
intended as an industrial survey of India, and we have, therefore, concen- 
trated our attention on the machinery which we propose should be set up to 
effect industrial development generally, rather than on the particular industries 
to be improved. This machinery will, we believe, do what is needed for all 
industries, and it would be useless for us to attempt to frame detailed 
recommendations for which technical enquiries by exports are required. 
We have carefully studied the position of certain important industries and 
the proposals which have been made for their improvement ; but wo have 
used the knowledge so obtained as a basis for our recommendations for 
the technical and administrative equipment which Government will require 
and for the financial facilities it should provide. In a few cases, however, when 
we deemed an industry of sufficient importance to deserve special treatment, 
we have had notes prepared in greater detail : these will be found as appendices. 
We have dealt at length with the important questions of the organisation of the 
scientific and administrative services, with technical education and industrial 
finance ; and have, we hope, worked out a scheme which will enable Govern- 
ment to keep in touch with, and assist, industries of all classes, wiiether domestic 
or organised. But the reader must not expect to find in this report the practical 
information which would enable a particular undertaking to be started ; such, for 
instance, as would be furnished by an expert w'hen reporting on the prospects 
of a proposed industry. Still leSs must he regard it as an industrial imde mecum 
to guide him by short cuts to fortune. Even had Ave attempted to describe the 
general principles determining the success or failure of any particular industry, 
this would still be of no use to the w'ould-be industrialist, without knowledge of 
local details regarding the supplies of raw' material, tlie markets for the finished 
article, and the cost of labour, information which it would be impossible to give 
in a report of this nature. Wc hope, however, that in the imperial and pro- 
vincial Departments of Industries, w'hen in working order, will be found an 
organisation for collecting such information. 

We feel it necessary to refer to the considerable change in public opinion 
regarding industrial questions brought about by the Avar, a change which we 
also see reflected clearly in the policy of Government. Wo have explained 
in our report the deadening effect produced by Lord Morley’s dictum of 1910 
on the initial attempts made by Government for the improvement of industries ; 
but a change of sentiment AA^as gradually coming about, and a considerable step 
in advance AAcas marked by the appointment of our Commission, w'ith liberty to 
discuss the question of the direct participation of Government in the industrial 
development of the country. Since then, the views of Government and of the 
public have been further modified under the stress of war necessities, which 
have led to a still more definite adoption of the policy of State participation in 
industrial development, and to the grant of State assistance to several industrial 
undertakings, of w'hich the scope is not in every case limited j)y the possible 
duration of the present w'ar. The working of the Indian Munitions Board has 
shown several examples of this policy, and we trust that care will be taken to 
preserve such features of this organisation as are properly adaptable to peace 
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Conditions. We desire here to refer to the extent to which the action taken by 
Government and private industrialists under conditions created by the war has 
assisted us, by furnishing actual examples of schemes which we had been con- 
templating ; though some of our conclusions have thus been forestalled, we have 
been enabled to present them with more certainty and completeness. Finally, 
we may claim that the public discussions called forth by the activities of our 
Commission and the evidence taken by it have also borne their part in this 
movement, and have led to proposals being put forAvard or action being taken by 
Local Governments for the improvement of technical education, the employ- 
ment of experts, the creation of official organisations, and assistance to indivi- 
dual industries, which clearly evidence the widespread desire for progress in the 
direction indicated in our report. 

It is our pleasant duty gratefully to acknowledge the generous assistance Acknowledge* 
and hospitality which we received from officials and non-officials throughout oJ 
the course of our work. We wisli in particular to record our sense of the help 
which we received from representatives of the numerous industrial firms to 
whom we applied for advice and information. We derived much encouragement 
from their readiness to place at our disjiosal the results of their valuable 
experience. We desire also to express our thanks to the Local Governments and 
Administrations for their cordial co-operation in our enquiries. 

We have now only to place on record our appreciation of the services of 
]Mr. R. D. Bell, I.C.S., our Soci'etary, and of Mr. G. H. W. Davies, I.C.S., who 
joined us as Joint Secretary in October 1917. The former rendered valuable 
assistance in working out the detailed lines on which we subsi'quently conducted 
our work ; and his service with the Indian Munitions Board gave him most 
useful experience which u'as freely placed at our disposal. Mr. Davies, 
who had previously acted as Secretary to the Bengal Provincial Industries 
Committee, lightened our labours materially by his willing help. 
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CHAPTER I. 

RURAL INDIA, PAST AND PRESENT. 

1. At a time when the west of Europe, the birthplace of tlic modern 
industrial system, was inhabited by uncivilised tribes, India A^as famous for jjggg qj jnjia . 
the wealth of her rulers and for the high artistic skill of her craftstium. And, its oaussi. 
even at a much later period, Avhen merchant adventurers from the West made 

their first appearance in India, tin* industrial development of this country Avas, at 
any rate, not inferior to that of the more advanced European nations. In both, 
industries had for long been protected and controlled by somewhat similar 
systems, the gilds of Europe fulfilling in this respect much the same functions 
as the Indian castes. But the Avidely different social and political conditions of 
the West had helped the middle class to estatdish itself on a found.a^on of com- 
mercial prosperity, and the struggles for political and religious liberty m Aviiicli 
it bad taken its share had eudoAved it with a spirit of enquiry and enterprise, 
that, was gradually and increasingly directed to the attainment of industrial 
efficiency. It was to this middle class, that the so-called “ ludnstrial revolu- 
tion ” of the eighteenth century Avas mostly due. 'i'his revolution Avas only 
the culmination of a long series of attempts to utilise in the most profitable 
AA'ay the natural resources available. But even at this time jnogross Avas by 
the slow methods of “ trial and error ”, and the knowledge of seieiililic laws was 
in an elementary stage throughout the period when the most striking industrial 
advances were being made. 

2. The East India Company, Avhose agents first set foot in India at a 
time when the earliest beginnings of the great industrial movement were 
making their appearance in the west, \A'as primarily a trading corjwration, 
whose rdle was to exchange as far as possible the manul'actuied goods of 
England for the products of India. Whether these products AA'ere raw or 
manufactured was not a matter of vital importance to the success of its 
trading operations, which was not seriously affected by the exclusion at one 
time of Indian silk and cotton goods, brought about by the jealousy of British 
manufacturers. Attempts wore frequently made throughout the period of its 
domination, and even subsequently, to introduce into India various manufac- 
tures with State support and encouragement ; but in the absence of scientific 
knowledge, such experts as were then avadable wore unable successfully to 
adapt the results of w^estern experience to Indian conditions, and most of the 
enterprises ended in failure, perhap.-. the best-known instance being the iron 
works of southern India. These failures strengthened the erroneous idea that 
tropical countries, with their naturally fertile lands and trying climate, Avere 
suited to the production of raw materials rather than to manufactures. The 
growing success of the textile industry did little at first to dispel this view, 
and, as the doctrine of laissez-faire established itself, gave further force to the 
theory that Government was ill-qualified to further industrial development by 
direct action, and that aU such matters should be left to private enterprise. TTie 
efforts of the State were concentrated on the improvement of communications 
and on facilitating the flow of trade, which continued, under the conditions 
above described, to conust mainly of exports of Indian raw material and 
imports of foreign manufactured products. Bui the feeling which gradually 

1 
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arose among thoughtful men in India, that the existing conditions were unsatis* 
factory and were oven inimical to national development, was well founded ; 
and, accentuated by the growing pressure of foreign competition, and latterly by 
the stress of a terrible war, has culminated in a universal demand for a 
complete industrial system on western lines. 

A more detailed account, however, of the economic position is necessary 
for a clear understanding of the complex factors which must be taken into 
account before framing a remedial policy. 

3. The coming of the railway and the steamship, the opening of the Suez 
Canal, and the extension of peace and security by the growth ot the British 
power have brought about very great changes. In earlier times every village 
not only grew most of its food, but either provided from its own resources or 
obtained from close at hand its few simple wants. Its cloth, and often the 
raw material for it, its sugar, its dyes, its oil for food or lighting, its household 
vessels, and agricultural implements, were manufactured or produced either 
by the cultivator himself, or by tlic village craftsmen, who were members of 
the village community and wore remunerated by a share of its produce, 
j^loney for the payment of the Government dues and for the purchase of metals 
or of luxuries was found by the sale of surplus food-grains or of agricultural 
and forest products required by jicighbouring villages. These exchanges were 
effected and financed by the country traders, who were found mostly at the 
large villages or small towns that formed the centres of a series of economic 
circles, the radius of each of whicli was measured by the distance to which the 
few local imports and exports could be profitably carried. 

The above is a fair description of the country as a whole ; but there 
were not wanting other and larger centres of trade, situated on the few recog- 
nised routes of land transport, on navigable rivers, or on the sea-coast^ 
where a market existed for the articles to which their rarity or costliness lent 
sufficient value to offset the expense of carriage from a distance. Those were 
few, for communications were difficult and insecure. Precious metals, artistic 
u)anufactures, aud a few rare drugs and dyes made up the bulk of this traffic, 
which w'as mainly directed to the ])orrs from which trade with loroign 
countries was cjirriod on, or to military and administrative centres. 'I'he courts 
of Indian rulers had always attracted to themselves the surplus grain of the 
countryside to feed the armies, officers, and dependents of the Chief. These, and 
the traders and artificers Avho supidied their needs, made up the population of 
an old Indian capital. Prom an industrial point of view, the most interesting 
section of this population Avas the class of artisans who wore engaged in pro- 
ducing not only arms and leather accoutrements, but rich textile fabrics, carved 
stone, wood aud ivory, Avrought metal, jewellery, and other articles of luxury, 
often of exquisite workmanship and high artistic value. Even to-day, the 
famous centres for the jiroduction of Indian artwares are the old capital towns. 
The earnings aud social position of such craftsmen Avere, in times gone by, out 
of all proportion to those of the less skilled workers in the villages or small 

towns. 

4, The ports AA'cre hardly less numerous, plough far smaller than to-day ; it 
AA’ill be clear from the account already given, that their trade was only in the 
rarer and more valuable articles and in commodities such as spices, of which 
India possessed a complete or partial monopoly. It was further restricted in 
the case of the Avestem ports by the formidable barrier of the Ghats, with the 
result that all but the most portable and valuable exports were drawn from the 
comparatively small area between them and 'the sea. The foreign traders who 
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were'isettled at these ports, with a few agencies located along the various trade 
routes which supplied them, not only collected those articles, but took an 
increaising share in the finance and organisation of their production. 

We have now to see in what ways this state of affairs has been modified 
by oiitside influences. 


Effect of Exports. 

5. Turning in the first place to the rural areas, wo find an increasing degree 

of local specialisation in particular crops, especially in tho^o grown for export, changes in rocat 
Cotton is now no longer planted in small patches in almost every village where 
conditions are not absolutely prohibitive, but is concentrated in areas which are 
specially adapted to its various types. The dry plains of central and western 
India are admirably suited to a short-stapled but prolific kind ; m hilc the canal- 
fed zones of the Punjab, the United Provinces, and Sind are producing an 
increa.sing quantity of longer-stapled types, which arc also grown in the reten- 
tive soil and inoister climate of Gujerat and in the w ell-irrigated areas in Madras. 

The peculiarly favourable climate of liengal has tempted tlie ryots to extend 
their jute cultivation, often at the expense of their foodstutTs, while sugarcane 
is disappearing from tracts not specially suited for il. A visible sign of this 
movement may be seen in the abandoned stone cane mills lying near villages in 
the arid plains of Central India, which now prefer to keep Iheir scanty stores of 
water for other crops and pay for their sugar by the sale of their cotton. The 
people have been led to make this change by the clioaj) railway and steamer 
transport and by the construction of roads, which, while facilitating the intro- 
duction of foreign imports, also render available to the farmer in his distant 
and land-locked village a large share of the price offered by far-off nations 
for articles which once merely supplied the needs of Indian rural life. Markets 
have sprung up on or near the railway, where th«‘ foreign exporters or the 
larger Indian collecting firms have their agencies ; and the ryot is now not far 
behindhand in his knowledge of the fluctuations in the world- prices of the 
principal crops which he growls. 

Improved means of communications have had another important effect in 
altering the nature of the famines to which so large a part of India is exposed, 
and in lessening their disastrous results The development of irrigation and the 
improvement of agriculture enable the country in a normal year to grow a 
much larger quantity of foodstuffs than before, and it is now possible, . thanks 
to the railways, to divert supplies from the export trade to the famine-stricken 
tracts. Famine now connotes not so much a scarcity or entire absence of food, 
as high prices and a lack of employment in the affected areas. The terrible cala- 
mities which from time to time depopulated wide stretches of country need no 
longer be feared. The problem of relief has been scientifically studied, and a 
system worked out which can be put into operation as soon as the reeognised 
signals of approaching distress are apparent. Failure of the rains must always 
mean privation and hardship, but no longer necessarily wholesale starvation 
and loss of life. 

It is clear that, if the basis of employment also be widened, crop failures 
will lose much of the severity of their effects, and the extension of industries, in 
as great a variety as circumstances will permit, will do more than anything to 
secure the economic stability of the labouring classes. 

6. The capital in the hands of country traders has proved insujBdcient to Scaniqr of caii- 
finance the ordinary movements of the crops, and the seasonal calls for accom- •gricul- 
modation from the main financial centres are constantly increasing. This lack 

1 A 
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of available capital is one cause of tbe high rates that the ryot has to pay for 
the ready money which he needs to buy seed and to meet the expenses of culti- 
vation. On the other hand, money is largely invested in the purchase of landed 
property, the price of which has risen to very high figures in many parts of the 
country. Proprietors freely spend their savings from current income on the 
improvement of land in their own cultivation, but loans from private persons 
for this purpose are obtainable as a rule only on terms quite disproportionate 
to the value of the improvements. These are also almost invariably made 
on land in the investor’s own possession, not in that of his tenants. The 
magnificent irrigation systems of India, the drainage works of Bengal, and 
the relatively small amount that has been advanced by Government as 
improvement loans are almost the only instances where public funds have 
been definitely devoted to this end. The demand for capital for land 
improvement has hitherto perhaps been modjest ; but the stimulus afforded by 
the various provincial Agricultural and Industrial Departments, especially in 
Madras, has led to the introduction on a small, but rapidly increasing, scale of 
modern appliances to replace labour, improve cultivation, or supply irrigation 
water. Towards the provision of working capital for cultivation, something 
has been done by the co-operative movement, initiated and fostered through- 
out by Government action, and far more may be hoped from it in the future. 
But the no less urgent necessity of relieving the ryot from the enormous load 
of debt, Avitb which he has been burdened by tbe dearness of agricultural 
capital, tlio ncce.ssity of meeting periodic demands for rent, and his social habits, 
has hitherto been met only to a very small extent by co-operative organisation. 

7. It is impossible to pass from this brief sketch of the agricultural position 
without some allusion to the rise in the rate of wages and the grooving scarcity 
of labour in most parts of the country. The rise in the cost of labour is 
due mainly to the increased 'demand, but in some i)laces to the decline in the 
labouring population consequent on the ravages of plague during the past twenty 
years and on famine in the last decade of the nineteenth century, although 
we do not forget that the population as a whole increased by some twenty 
millions between 1901 and 1911. This period of distress was followed by a 
sequence of more favourable seasons combined with higher world-prices. This 
])ros])eriiy in its turn led to greater cx])endituro by Government, railway com- 
panies, and pri\ate enterprise, necessitating increased employment. Simul- 
taneously, ihe increase in wmrld-prices, Avhich became effective in India owing 
to the rapid extension of communications, brought the cultivator more money, 
and the consequent rise in the cost of living furnished an additional argument 
to the labourer in his claim for higher wnges. Tins rise tells heavily on those 
sections of the population which are not benefited by the increased agricultural 
and industrial production, and has accentuated the tendency of the village 
artisan to migrate to the towns, whore better pay is obtainable. 

8. The export trade from country districts generally suffers from the 
existence of an undue number of middlemen, who intercept a large share of the 
profits. The reasons for this are various. In the first place, it must be remem- 
bered that a great number of Indian cultivators are indebted to a class of 
traders who not only lend money, but lend, purchase, and sell grain, and sell 
such artiedes as cloth, salt, and oil to small consumers. The position of a peasant 
farmer, wuth grain, seeds, or cotton to sell, and at the same time heavily indebted 
to his only possible purchaser, effectually prevents him from obtaining a fair 
market price for his crop. Even where the farmer is not burdened by debt, his 
business with the dealer is still very often'on a per contra basis, his purchases 
and sales being alike reckoned in cash in the dealer’s books, at a rate whidi 
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is not always known to the customer at the time. The farmer, owing partly w 
poverty and partly to the extreme subdivision of land, is very often a producer 
on so small a scale that it is practically impossible for him to take his crop to 
the larger markets, where he can sell at current market rates to the agents of 
the bigger firms. This is especially the case in Bengal, Bihar and Orissa, and 
the United Provinces. Here most of the articles of export are purchased from 
local dealers by the exporting agencies. The larger markets arc usually fre- 
quented by an unnecessary mimboi* of brokers and touts ; and there are almost 
always one or more intermediaries between the irurcliaser who moves the grain 
to the point of consumption or export, and the producer or other person who 
actually brings the crop into the market. The market rules and organisation do 
not usually provide means for preventingor punishing fraudulent trade methods ; 
while the multiplicity of the local weights and measures, and, in many cases, it 
must be added, the natural desire of ^he seller not to bo the only person 
defrauded, contribute still further to an undesirable state of affairs. Complaints 
are frequent, but all parties accept what apj)ear8 to them the inevitable. But, 
where a better organisation has been established, the lyots thoroughly appreciate 
the benefit. A better market system, co-operative selling, and education are the 
most promising remedies. 


E ffect of Imports. 

9. Such ar(! some of the far-reaching effects on country life ot the increased 
flow of exjiorts from India. The greater nuniher and .variety of imports have 
o’so had their influence, though in a less marked degree. Vessels and imple- 
ments of iron, brass, and copper are now commonly used in the villages, and their 
price is within llu; reach of almost all classes. Betty articles of domestic use 
or personal ornament, such as scissors, mirrors, bangles, and the thousand and 
one cheap and glittering trifles with AAdiich the rural huckster dtadcs his stall, 
have poured in from abroad. Drugs and patent mediciuos of all kinds. Indian 
and foreign, command a ready sale. Sewing machines arc found nearly (wory- 
wliere, and bicycles arc in ever-increasing demand. 

The effect on small industries in India has been considcrabie, but has not 
always been in the same direction. Tlie import of brass sheets, for example, has 
reduced the demand for the services of the brass founder, l)ut has greatly 
extended the business of the maker of l)ra.ss hollow-ware. Cheaper iron 
obtainable in convenient sections has Ivelpcd the cultivator to buy more and 
better carts, and has dirnluished the cost of many of his indigenous implements. 
The position of the V ilJagc artisans is changing. The tendency is for them to 
lose their status as village servants, paid by the dues of the village community, 
and to become more and more ordinary artisans, who compote freely among 
themselves for custom; in some cases, notably that of the village leather 
worker, they are disappearing under the competition of organised indu-stries. 
The influx of mill-made piece-goods, not only of foreign, hut of Indian manu- 
facture, had before the war cheapened the price of cloth in com])arison with 
other commodities and had enormously extended its use by the poorer classes, 
hut had, at the same time, prejudicially affected the communities of weavers 
scattered over the country in the towns .and larger villages. In India a far 
greater degree of resistance has been offered by the hand loom to the aggres- 
sions of the factory than in England. This is attributable to tho great 
number of specialised types of cloth of which slow-moving Indian custom 
decrees the use ; to the fact that the demand for many of these is on so small 
a scale, while the types themselves are so special, as to render it difficult for the 
power loom to produce them at a profit ; to the faithfulness of the weavers as 
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a caste of their hereditary trade, and their unwillingness, especially in the 
smaller town®, to take up factory work ; and to a less extent, to the money 
locked up, on a vicious system it is true, in the financing of the weaver by his 
patron and incubus, the money-lending cloth merchant. 

10 The effect of the use of imported and factory -made articles on the 
standard of comfort of the rural population has been, however, generally small. 
The poverty of the Indian peasant precludes most novel forms of expenditure, 
while lack of education and the pi*escriptions of custom make him slow <o 
accept any innovations in bis food or clothing, or in the habits of his daily 
life. But the enormously extended use of cotton cloth, especially of the finer 
counts, of voollen clothing, the introduction of kerosene oil, matches, collapsible 
umbrellas, and of better and cheaper cutlery and soa}), hav(‘ added appreciably 
to the comfort of the people. 

The increase of exports and imports has facilitated the provision of 
funds for coinmunications. The existence of these communications has itself 
bad an educative effect on the people, has gradually helped to render labour 
more fluid and incidentally more costly, and has added to the sense of political 
unity among the more educated classes. 

This rough sketch may serve to illustrate the ('fleet of modern, industrial 
and commercial development on the rural areas wliich furnish most of the raw 
material of Indian trade and industry and, so far, almost all tlie markets for 
the latter; and wo may now turn to a study of some of the principal centres, 
of industry where its progress is most'readily discf'rnibh’. 
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CHAPTEE 11. 

SOME INDUSTRIAL CENTRES AND DISTRICTS. 

11. The great dissimilarities of soil and climate and the diverse causes Divanity ol 
which have affected the dcA'clopmentof the various parts of India arc 
for wide and striking inequalities of economic conditions. The stony, arid 
Deccan uplands, where the jirecarious rainfall will scarcely allow the thrifty 
Maratha farmer to hope for a good harvest even in one year out of tAvo, afford 
a marked contrast to the rich alluvial plains of Bengal, a land that ha.s 
little to fear from the seasons bat occasional floods. The canal zones of the 
Punjab, with their secure crojDs of wheat and oil seeds, are intermixed Avith the 
desert plains of the harh, that yield hardly more lhan a scanty pasturage for 
camels or cattle. Only a very few miles aAvay from large and jnusperous poi’ts 
or busy mining districts are Avide stretches of jAingle or sandy deserts. A mere 
general outline of the economic po^ition in India Avould he of no value for the 
purposes of this report, while to delineate the Avhole picture in detiiil Avould be 
impi’acticable The most convenient Avay of pre.senting the commercial and 
industrial conditions of the country, as a basis for our pro])Osals, is by a 
description of selected areas or centres as s])ecimens of economic dcA^elopmonl, 
in Avhich the factors Avith Avhich Ave have to deal appear in varying circum- 
stances and degrees, l^roniinent among these arc the great cities of Bombay 
and Calcutta ; up-country manufacturing toAvns like Cawnpore ; distributing 
markets like Delhi ; the cotton and jute tracts, Avherc machinery and markets 
have been gradually called into existence to deal Avith important commercial 
crops; the railAA'ay AAwkshops ; and the coal andiron districts of Bengal and 
Bihar. These arc alike characterised, in a greater or less degree, by the 
presence of large tradel^ and leaders of organised industry, accustomed to buy 
and sell or to manufacture on a Avholesale scale and in close touch with the 
conditions of world markets and world industries ; of aggregations of capital ; 
of groups of factories and bodies of semi-skilled or unskilled labourers, Avho have 
migrated thither, temporarily or jiermanently, from distant places, leaving the 
homes and small farms Avhich they often still possess to the care of their 
families or relatives ; and of larger or smaller engineering Avorks, Avhich have 
sprung up to supply the needs of organised industries and require the services 
of skilled mechanical engineers and artisans. 

12. A characteristic feature of organised industry and commerce in all the The large agency 
chief Indian centres is the presence of the large agency firms, which, except in 
the case of Bombay, are mainly European. In addition to participating in the 
export and import trade, they finance and manage industrial ventures all 
over the country and often have several branches in the large towns. The 
importance of these agency houses may be gauged from the fact that they 
control the majority of the cotton, jute and other mills, as well as of the tea 
gardens and the coal mines. This system originated and has still continued 
owing to the ability of these houses to furnish financial help to industries ; it 
also owes its existence to some extent to the difficulty, in the case of companie.s 
under European control, of finding among the relatively small class of leading 
men of business available in India directors, especially ‘managing director.s, 
who will remain in the country long enough to guarantee the continuous 
supervision requisite for the successful conduct of such businesses. An agency 
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firm as a rule comprises several partners, some of whom are taking their turn 
of duty in India, while the others attend to the firm’s affairs in London or 
elsewhere. There is no doubt but that the system is in many ways well adapted 
to present conditions in India, and has a far greater list of successes to its 
credit than can be shown by ordinary comjiany manasrement under individual 
managing directors. We are mucli impressed by the strong evidence of the high 
financial prestige possessed by the better-class agency firms, and of the readiness 
of the investing public to follow their lead, a position only reached, we 
recognise, by a policy, extending over many years, of efficient management, 
cautious finance and watchful attention to the interests of client enterprises. 
Nevertheless, they have not escaped criticism as being unduly conservative in 
their methods of business and as exhibiting undue reluctance to embark on 
new ventures. They have been charged with lack of enterprise and an unwil- 
lingness to follow up lines of development naturally proceeding from the 
expansion of operations in their oum specialised industries. In other word.s, they 
have beeji inclined to develoj)e commerce rather than industries, and have thus 
been at times less helpful than might have been the case, in clearing the way 
for continuous iudustrial progres.s. 

Ill recent years, however, a now spirit has arisen, evoked by the genius of 
a few men who have boldly faced the indnstiial nec'ds of India and have not 
been defiu'red by tbo large scale on which it is necessary to start operations. 
They have instituted such thorough lueliminary enquiiios that they have been 
able to accept tlie conclusions reached nitb confidence and, wLcii those ivere 
favourable, lo act upon them. The succos.s which they have achieved as a 
result of lli(' scientific mclhods adopted has encouiaged others to similar 
efforts, and Ihoso have been further stimulated by the war, which has clearly 
demonstrated • the vital necessity for industrial development and has, tem- 
porarily at least, lessened foreign competition. 


Calcutta. 

13. The large centres are not numerous, and are of such imjiortance to the 
surrounding districts and so decidedly differentiated from them as to warrant 
a more detailed and individual description. 

Calcutta, in spite of the position and consequent expense of the port, 120 
miles from the open sea and on a dangerous river, has immense natural advan- 
tages in its situation on the estuary of the mighty river system which traverses 
the fertile and populous plains of Bengal, and in the fact that it is the 
undisputed centre of the great jute, tea and coal industries. 

14. Jute was apparently first shipiicd from Bengal in 1796 by officers of 
the East India Company seeking an Indian substitute for hemp, but it was not 
until 40 years later that pure jute yarn was made and sold in Dundee. Subse- 
quent exports of the raw material grew rapidly, esiiecially during the Crimean 
and the American Civil wars, when supplies of Itussian tiax and hemp and of 
American cotton respectively were cut off from the European markets, until 
in 1908-09 they totalled 893,965 tons ; thereafter they have shown some 
tendency to decrease. In Bengal the liand-looin industry assumed oonsi- 
derabie proportions in the first half of the 19th century, and, as late as 1860, 
the value of the manufactures exported exceeded that of the raw jute ; but it 
was not until 1866 tffat the first machine-spinning mill was erected at Rishra 
near Serampore, followed after four years by the first power-loom factory 
at Barnagore just outside Calcutta. In* 1881, 6,000 power looms were at work 



14 


in Bengal; in 1891, 8,000; in 1901, 16,000 ; and in 1911, 38,000 in 69 mills, 
while the latest figures available (1916-17) show 71 mills running with 39,404 
looms and employing 260,199 persons. 'I'he paid-up capital of these concerns, 
including debentures but excluding reserves, amounts to 13J crores of rupees and 
million pounds sterling ; and the mills now manufacture over 1,000,000 tons 
of the raw material annually. Jute manufactures exported in 1913-14* reached 
a total value of 28J crores of rupees for all India, while in the same year 
exports of raw and manufactured jute together were valued at 59 crores, or 
almost 25 per cent, of the total exports of Indian merchandise. Including 
India’s internal consumption of jute manufactures, the annual average value of 
the jute trade to Bengal has been computed at 60 crores of rupees, or 
^40,000,000 sterling at the pre-war rate of exchange. The association of the 
Calcutta jute industry with the east coast of Scotland has throughout remained 
intimate. The majority of the European staffs are of Dundee extraction, and 
most of the experts in the managing firms are Scottish. A few jute mills are 
driven by electric power geneiated from coal, and the plant is usually of an 
up-to-date type and maintained at a level of efficiency which is relatively high 
for India. I’he average jute mill is generally, it must be remembered, on a 
larger scale than the average cotton mill. 

16. The mills draw their labour mainly from Bihar and Orissa, the United Labour in the 
Provinces, the northern districts of Madras, and Bengal. The Bengali 
taking a smaller and smaller share in the openings for manual labour created 
by the mills. Some interesting proofs of this tendency are cited in a note 
placed before us in Calcutta, from which we take the following particulars. In 
a Government report on. labour in Bengal (1906), it is stated that 20 years 
earlier all the hands in jute mills were Bengalis, but that at Uie date of the 
report two-thirds of them were immigrauts. At the present time about 90 per 
cent, of the labour is imported. A census was taken in 1902 by the managing 
agents of four mills in Garulia, Bhadreswar and Titughur. Another census 
was taken by the same managing agents in the same areas in 1916, the mills 
having meantime increased to seven. The result -showed 28 per cent, of 
Bengali workers in 1902, and 10 per cent, only in 1916. The shortage had 
been supplied from the Northern Circars. It is significant that there were 
360,000 more immigrants in 1911 than in 1901 in Calcutta, the 24-Pargana8 , 

Howrah and Hooghly. In the 24-Pargana8 in particular, the number ol 
immigrants had increased by 176,000, or nearly 80 per cent, 

The*mill workers are in almost all cases recruited by and employed under 
a class of men known as sardarst usually themselves of similar origin to the 
labour they supply. Some mill-owners complained to us of this system, which 
is an obstacle to progressive management, aild does not conduce to industrial 
peace ; but they professed their inability to alter matters. The labourers Jive 
as a rule in what are known as hmtu, collections of huts in the neighbourhood 
of the mills, which are neither owned nor leased as a rule by the mill manage- 
ment, but are often the property of the sardara. This last is an eminently 
ijn^esirable practice. In these bustis the workers are poorly housed among 
surroundings usually insanitary and unpleasant, though praiseworthy efforts 
to improve matters have been and are being made on an increasingly large 
scale by mill-owners, who have erected dwellings on or near the mill premises 
for a proportion of their labourers. The latter are ready enough to avail 
themselves hf the accommodation provided. The position of mill labour in 
general and the housing question in particular, - form the subject of Chapter 

* We taken the letaet figures eridleble, except in 9a8es where obviously the figures are serionaly aiteoted 
by war conditions; exports and imports, and m some cases railway transport. 


2 
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XYL Speoimen wages of jute*mill operati res in June 1918 are exhibited in 
the statement below. ‘^Ihe figures are in rupees per mensem : — 

Carders. Bovers. Spinners. Shifters. Winders. 

9 12 14 } 11 18 

Beamers. Weavers. Mistries. Coolies. 

22 27 80 18 
^ Wages are paid weekly, one week in arrears. 

Mill-owners complain of the unwillingness of their labourers to respond to the 
stimulus of higher wages ; the latter do not as a rule increase their output 
when engaged on piece-work, but merely work fewer days in the week. Tlie 
reasons for this were investigated in some detail by us. We have little doubt 
but that the long hours passed in the uncongenial, if not unhealthy, surround- 
ings of a factory, from which the labourer returns at night to a dirty, crowded 
and insanitary hovel, where his only relaxations are found in the liquor shop 
and the bazaar, are most unattractive to a man accustomed to rural life, and it 
is only the congestion existing in his native district and the desire to earn 
higher wages for a time, that lead him to submit to such conditions. The mill 
workers of Bombay and Calcutta do not for the most part remain permanently 
at the mills, but return after a longer or shorter period to their native villages^ 
though they eventually drift back in many cases to the mills. This practiee 
affords a much needed change from the conditions under which the labour force 
lives and works, conditions which can never create a skilled and steady class of 
operatives. The labourers are, moreover, almost entirely uneducated ; the 
facilities for the education of their children in the villages from which they 
come are, it is believed, quite inadequate ; whilst in the neighbourhood of the 
mills, for children who are taking their share in mill labour, they exist only in 
the few cases where they have been provided by enlightened employers. 
More will be said in a later chapter regarding the problem of the education 
of juvenile factory workers; it is sufficient here to point out that, without 
education, a standard of comfort that will respond to the stimulus of decent 
housing and lead to a desire for increased earnings is not likely to be attained. 


Share taken by 
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16. It is a noteworthy fact that Bengali, or indeed Indian, capitalists have 
taken very little part, otherwise than as mere investors, in the starting, and 
none at all in the management of jute mills. The step from trading in and 
financing cotton to its actual manufacture was readily taken, with the help of 
English textile experts, in Bombay, where the weaving of the local staple by 
band was a prominent industry before the import of mill-made goods. 
Sftnilarly in Bengal the weaving of jute fabrics was an important irMustry in 
thte first half of the last century and, until very recently, the initial collection 
and finance of jute were mainly in Bengali hands ; but in Calcutta the Bengali 
merchant, who had settled there to take his share in general trade, was 
apparently unable to pass on from that stage to manufacture and, oven in his 
commercial business up country, he is yielding ground to the more enter- 
prising Marwari trader from Rajputana. 

There is another reason which may perhaps have contributed to this failpre 
on the part of the Bengali to take advantage of bis position. British capital 
and expert skill have been freely poured into the Calcutta jute industry 
owing to the advantages of its location, while, for almost 40 years past, the 
industry in the United Kingdom has stood still, in point at least of the 
quantity of jute consumed. ^ 

17. The existence of jute mills, of tea and jute cultivation in Assam and 
Bengal, of busy river traffic and a great port, and the neighbourhood, in more 
recent years, of coal mines, have led to the establishment of engineering firmsj 
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some of conaidetable size« in or near Calcutta, the number of which in 1916 was 
stated to be 27, with 12,000 employds. 

Thore are also in and round Calcutta rarious miscellaneous factories, the 
most important being the flour and paper mills, the labour supply of which 
is recruited and organised on the same basis as that of the jute mills. A 
noteworthy feature of Calcutta industrial life, which has become much more 
prominent in recent years, is the number of small organised industries recently 
taken up by Indians, such as tanning, pottery and pencil making ; also the 
many small power factories for oil milling and rice husking owned by them. 
The rapid increase in the number of these latter leads to the belief that they earn 
a profit, though the condition of their plant usually leaves a good deal to be 
desired in point of efficiency. 


18. The sea trade of Calcutta in normal times is carried by certain Sea'bonM anA 
regular lines, and by a number of tramp steamers and a few sailing ships. The trade, 
number of vessels entered and cleared from the port of Calcutta in the year 
1913-14 was 999, of 3,077,199 tons burden. The figures for imports and exports 
of private merchandise in the same year were (in thousands of rupees) : — 


t 

Cbief.lieads. Value. 

Cotton manufactures ....... 28,87,14 

Twist and yam ..... . . 95,44 

M Metals and ores ........ 9,60,17 

S, Sugar . . . * . . . . . . . 6,46,78 

® Machinery and mill work ...... 6,20,64 

Oils 2,05,66 

Hardware . ' . . . . . . 1,42..31 

Total under all heads ....... 74,49,52 


Chief heads Value. 

Jute manufactures ....... 28,20,24 

Jute, raw . . ....... 28,03,44 

I Tea .... 10,55,75 

Hides and skins ....... 8,47,59 

^ Crain, pulse and flour ....... 6,86,60 

Seeds ...... ... 8,69,07 

Total under all heads ..... . . 98,50,27 


A vast amount of traffic passes down the Hooghly by river steamer and 
country boat : the two principal river steamship companies own 204 steamers 
and 313 flats. The total merchandise thus brotight into Calcutta in 1913-14 
was 1,126,000 tons, the leading lines of goods being raw jute 334,000 tons, 
gunnies 188,000 tons, and rice and paddy 198,000 tons. The Eastern Bengal 
and the Assam Bengal Railways share with the river craft the trade of the 
fertile and densely populated jute and rice districts of northern and eastern 
Bengal. The Bengal-Nagpur Railway traffic consists mostly of coal and 
of seeds and food-grains from Orissa and the Central Provinces. The East 
Indian Railway, which is the largest systenj of the three that terminate in 
Calcutta, imports food-grains and seeds from northern India and south Bihar, 
and handles the bulk of the coal traffic. The total volume of the rail-borne 
trade of Calcutta in 1913-14 reached 10,889,000 tens, of which imports amounted 
to 8,606,000 and exports to 1,784,000 tons. 

A large share of this trade is in the hands of a class of Indian, mainly 
Marwari, merchants, who as a rule have not hitherto directly handled oversea 
Imports (except piece-goods, cheap iron and gal'wmised sheeting) or exports, 
but have oanri^ on th^ trade in import and export goods through European 
houses. These latter export country produce and manufactures, the greater 

2 A 
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proportion of which is, however, in the case of the largest firms, purchased by 
their own agents up country, and import piece-goods, metals, machinery, sugar, 
etc. The export trade here, as in other large Indian ports, is financed by the 
exchange banks, who purchase the bills which exporters draw on consignees or 
their bankers or agents in other countries, and to a certain extent by large 
importers direct. 


Bombay- 

litads and 19. The city of Bombay owes its origin to its geographical position and 

oomimiiiications. to its magnificent harbour, which gradually became a collecting centre for other 
ports on the west coast and for the relatively small strip of land between the 
Ghats and the sea. During the closing years of the Maratha power, the 
contrast afforded by the peace and security of Bombay with the disturbed 
Deccan was responsible for a great addition to the wealth and population of the 
city. The introduction of a more settled rule in the country above the Ghats 
was almost immediately followed by the making of a road over the Bhor Ghat 
to Poona. Prom that time progress in communications between Bombay and 
the country to the north and east has been continuous ; and it is now connected 
with Gujerat and northern India by the Bombay, Baroda and Central India 
Railway, and with the Deccan, Central India, the Gangetic plain, Calcutta and 
Madras by the Great Indian Peninsula Railway. Bombay thus receives a 
large quantity of country products of all kinds, of which by far the most 
important is cotton ; it lacks the advantages which Calcutta possesses in its 
proximity to the coal fields and in th(^ river system of Bengal,' though its 
harbour opens directly on the sea and affords greater possibilities of improve- 
ment, of which full advantage is being taken. The traffic in and out of 
Bombay over the railways in 1913-14i was (in thousands of tons) 

Inward ........ 3,230 

Outward ....... 1,64-2 


The cotton 
Indnstry. 


Amongst the principal items were (in thousands of tons) : — 


I mports 


Exports. 


Raw cotton . 
Oil seeds 
Wheat and flour 


520 ; Cotton manufactures 

904' Metals and machinery 

324 Sugar . 


. 98 

. 229 

. 155 


20. The principal industry of Bombay is the . spinning and weaving of 
cotton, of which, however, it possesses by no means the monopoly which 
Calcutta can claim in the case of jute manufacture. An account of the origin 
of the Bombay cotton industry will be found in Chapter VII. In the year 
1916 there were 266 mills in India, containing 6,839,877 spindles and 110,268 
looms and employing an average number of 274,361 hands daily ; of these 
Bombay itself possessed 86 mills, 2,984,.576 spindles and 63,206 looms, and 
the persons employed numbered 118,303. Cotton spinning and weaving, 
though India’s share in the industry is mainly confined to the lower counts, 
require finer manipulation than the process of jute manufacture, and demand 
more skill on the part of the operatives. Though the first Indian cotton mill 
was opened in Calcutta and other attempts have been made since tg^tablish 
a cotton industry there, these, with few exceptions, have been far from success- 
ful. Calcutta is no doubt less favourably situated in respect of the cotton tracts 
generally than Bombay, although much of the cotton consumed by the latter 
reaches it from places distant as those from which Calcutta draws its 
supplies, while Bombay is at a disadvantage in resj^ot^of fuel, a defidenoy 
now to some extent supplemented by water' power. 
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21. The Bombay mill operative, whether owing to his training or not, is l<aboiar in Um 
Tnore skilful and intelligent than the Bihari immigrant into Calcutta, though 
probably no better educated, while he is more tolerant of uncomfortable 
surroundings than the Bengali labourers, wlio possess a relatively high degree 
of intelligence. The wages of mill labour are higher in Bombay than in 
Calcutta and have been raised appreciably since 1914. Sample rates, including 
a war bonus, for Bombay in the year 1918 were (in rupees and annas per 


mensem) : — 

Rs. As. 

Drawer (cardroom) ...... 23 6 

Reelei ........ 17 1 

Warper ........ lO 8 

Rover ....... 24 1 

Doffer (cardroom) ...... 12 10 

Weaver . . . . . . . . 46 16 


Although wages are higher in Bombay, local conditions, so far as they affect 
the housing of labour, are more difficult in the island of Bombay than round 
Calcutta. The Calcutta mills are spread out over a long stretch of land on both 
banks of tiie river, and the labourers live, as we have seen, in hmtis, or collec- 
tions of single-storeyed huts. Owing to the lack of space in Bombay, the mill 
hands live in chawls, buildings several storeys high divided into a number of 
single-room units, which are too often overcrowded. This congestion has 
intensified the effects of plague, an ever-recurring factor in the problem of the 
industrial labour supply. 

The labourers consist mostly of Marathas from the Deccan and Konkan, 
a small section of Konkani Mahomedans and Julhais (the Mahomedan 
weaver caste), with a few men from Central India. The first two classes are 
usually cultivators of holdings too small to afford them a subsistence, and 
heavily indebted to the village money-lender. This habit of indebtedness 
adheres to them in Bbmbay, where they, in common with other mill hands, are 
usually deeply in the books of petty money-lenders. The few mill hands from 
Central India and the Julhais are far more careful with their money and work 
harder. The former indeed are rarely in debt and occasionally oven lend to 
their weaker brethren. There is more specialisation in different departments of 
the mill by workers of particular castes or origin than in Calcutta. The mill 
hands are recruited by and employed through a class of men known as jobbers, 
and are paid monthly, one month in arrears. 

These remarks do not apply to the handling of goods for export and 
import, and the work at the docks, which require labourers of a different type. 

22. Among the main industries of Bombay, other than the cotton mills, other iadasiriai 
are the engineering shops, Avhich have sprung up here for the same reasons as 
at Calcutta, though they are less extensive and numerous. The more important 
concerns numbered 12 in the year 1915, the largest of which employed over 
800 hands. There were in addition two silk mills, four flour mills, and a 
considerable group of tanneries producing half -tanned leather, with one large 
tannery and leather factory employing about 600 hands. 

The disadvantage under which Bombay for so long laboured, owing to its 
distance from the coal fields, has recently been largely reduced by the facilities 
which the proximity of the Western Ghats affords for the generation of hydro- 
electric power. This has been utilised by the enterprise of a great Bombay 
firm, whose hydro-electric works at Lonavla produce 42,000 horse power 
and deliver it at a charge of *6 annas per unit, where motors are supplied by 
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the mills, and *65 annas, where they are found by the hydro-electric com- 
peny. Other schemes on an even largM scale are under oonitruotion and in 
contemplation. 

23. The sea trade of Bombay, in addition to ordinary country produce, 
consists mainly of the export of raw cotton and of locally manufactured yarn 
and piece-goods, and the import of foreign piece-goods and yarn, sugar, metals, 
machinery and miscellaneous articles. The figures of imports into and exports 
from Bombay by sea in 1913-14 under the leading heads for trade were as 
under (in thousands of rupees) : — 



Chief heads. 

Cotton manufactures 

• 

• 


• 

Value. 

16,61,60 


Cotton twist and yarn 

• 



• 

1,49,53 


Silk manufactures and yam 





2,26,05 


Wool manufactures and yarn . 





1,62,89 

QD 

t 

Metals and ores 


• 



7,16,69 

& 

a 

Machinery and mill work 


• 



. 3,08,«8 

Hardware .... 





1,32,02 


Sugar ..... 




• 

8,83,78 


Oils ..... 


• 


• 

1,34,36 


Total under all heads 


• 



94,18,99 


Chief heads* Value. 


Cotton, raw ......... 29,70/81 

I* Soods .......... 12,^4,98 

Cotton twist and yarn .... . . 9,21,00 

^ Cotton manufactures ....... 1,17,90 

Metals and ores ........ 1,10,21 

Total under all heads ....... 74,46,89 


The railway connection with the docks was until recently very incon- 
venient, necessitating a double handling of goods ; and the transport of cotton 
by carts to the Cotton Green at Colaba and back again to the mills or docka 
adds to the cost and congests the streets. Matters will be much improved 
when the new scheme for direct connection between the railways and docks, 
involving the construction of extensive storage accommodation and the 
transfer of the Cotton Green to the neighbourhood of the docks, has been 
completed. 

The principal shipping lines are much the same as those of Calcutta ; in 
addition, there are the pilgrim traffic to the Hedjaz and trade to the Persian 
Gulf, in which Indian firms share largely. The coasting trade with Karachi, 
Kathiawar, the Alalabar coast and Goa is of some importance. Indian-built 
sailing craft participate in this and also visit the Persian Gulf and the coasts 
of Arabia and East Africa. In the year 1913-14 the number of ships entered 
and cleared from the port of Bombay was 3,636, with a tonnage of 3,837,111. 

24. The trade of Bombay is shared by Europeans, Parsees, Bhatias,^ 
Khojas and Banias. It is financed by hanking agencies similar to those in 
Calcutta, branches of the same banks being, with few exceptions, found in 
both cities. The mills obtain a certain proportion of their finance in the form 
of deposits from the public. Bombay as a financial centre has been and is still 
prone to speculation, and the movements of the cotton market and of stocks and 
diares are always active and sometimes violent. There are, as in Calcutta, a 
number of firms and individuals doing exceedingly remunerative business as 
brokers in articles of merchandise, insurance, freight and exchange, as well 
in stocks and shares. 
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The most noteworthy difference between the two cities is the large share 
taken by Indian merchants in Ihe trade and industry of Bombay, a subject 
whiolL is treated in greater detail in Chapter YIl. Indians predominate in the 
ehare market, as milhowners, and as importers of and dealers in country 
produce and cotton brought into Bombay from the rest of India. The foreign 
■export and import trade is, however, still mainly in European hands, though a 
eertain number of ships are owned by Indian firms, and Indians are also active 
in the freight market. The Indian element in banking is much stronger in 
Bombay than elsewhere ; there are several banks with Indian directors ; 
and they are also found on the Board of the Presidency Bank. 


The Bengal Coal Field. 

25. The coal fields of Bengal and Bihar include all the principal coal 
mines of India, the remainder being situated in Assam, the Central Provinces, 
the Hyderabad and Rewah States, the Punjab, Baluchistan and the State of 
Bikaner. The raisings in the Raniganj, Jharia and Giridih coal areas, whieh 
may conveniently be described as the Bengal coal field, were in the calendar 
year 1917, 16,663,990 ^ tons, out of a total output for the •whole of India of 
18,121,918 tons. The movements from the Bengal coal field were in 1914, 
when trade and industry were still flowing in their ordinary channels, to 
Calcutta 6,353,844 tons, to Bombay 636,806 tons, and to the United Provinces 
1,263,068 tons. The importance of this area to the industries of India is clear 
from the above figures. 

The proportion of the total output of coal consumed by railways has 
remained almost unchanged for a number of years past and, since 1907, has not 
been higher than 33 or lower than 28 per cent. A more accurate census of coal 
consumption than in previous years was attempted in 1916. Though these 
figures were largely affected by the war, it is of interest to notice that 33‘6 per 
oent. of the output was taken for railways, 16 7 for bunkers, 5*6 for jute and 
5*6 for cotton mills, 51 for iron and brass foundries and engineering work- 
shops, and 3 6 for inland steamers. Other heads are comparatively small, but 
no less than 12‘6 per cent, was consumed at the collieries or wasted, and a 
similar quantity was taken up for use in small industries or for domestic 
oonsumption, almost entirely the former. 

The Bengal coal field in 1917 was worked by 163 joint-stock cojn- 
panies, of which the paid-up capitalisation in shares and debentures was Rs. 672 
lakhs. There were in addition many mines owned privately by syndicates and 
individuals. 

26. Coal was first mined in Raniganj for other than local requirements ^ 

in 1864 when the East Indian Railway entered the Bengal coal field. The worUng, 
indTistry is at the present timehj^o means entirely in the hands of Europeans, 
though they are responsibleKPWIle working of most of the largest and best 
developed mines. The majority of Indian enterprises consist of small pits or 
inclines ; where they possess pumps or winding gear, these are usually worked 

by small engines with vertical boilers. Such concerns are readily closed 
down if prices fall too low, and are as readily started again when the 
market improves. The technical development, however, which has been 
attained by the better-class mines, is a striking featurrf of the Bengal coal field 
and one of its main points of interest to students of the organised industries of 
India. A number of mines are now eleetrioally operated, and two groups at least 
are provided with central electric generating stations, while considerable furth^ 
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developments in this direction are contemplated. Sandpaoking to prevent 
subsidence is now practised in some collieries. Mechanical screening is lai^ly 
in use ; aerial ropeways are working in several places ; and the difficulties 
caused by the locking up of coal under the numerous railway sidings that 
traverse the various fields will, it is hoped, be solved satisfactorily before long. 
Coke is produced in all parts of the area, especially the so-called soft coke, 
about 600,000 tons of which are made per annum, as a rule by the smaller 
proprietors, by burning low-grade coal in heaps in the open air. Coke is also 
largely made by the wasteful process of burning in open-top rectangular kilns. 
The first by-product coke ovens were started at Giridih. There are now several 
other such installations on the field, producing coal tar and sulphate of 
ammonia, the latter with the help of imported sulphur. There are in addition 
a quantity of non-by-product patent ovens. It may be noted in passing that a 
coke, which will readily ignite and can be used in the Indian domestic 
fireplace, is urgently needed, and might, if a suitable cheap type of fireplace 
be also introduced, lead to a sensible decrease in the amount of cattle dung used’ 
as fuel, at any rate in the districts surrounding the coal fields. 

The coal royalty owners are the local zemindars who under the Permanent 
Settlement are the owners of mineral rights. They are at present a class of 
mere rent chargers who take little interest in the working of their property, 
although great waste occurs, especially in the mines managed by the smaller 
interests. 

The so-called first-class coal of the Bengal field rarely contains less than 
about 12 per cent, of ash, but it genemlly forms a strong coke suitable for blast 
furnace work, and any serious development of the metallurgical industries in this 
region will probably result, and that before long, in a relatively heavy attack 
on the visible resources. I'he question of encouraging and even compelling 
economy in mining and coking will soon be forced on the attention of the 
authorities. 

27. The labour on the mines is partly drawn from neighbouring villages, 
partly from the more distant areas of Chota Nagpur. The average daily number 
of labourers employed in the Bengal coal field in 1916 was 135,t)93 ; the average 
daily wage per head was 7*6 annas ; and the annual raisings per head of labour 
employed below ground were 169’4 tons.* The supply of labour is at present 
insufficient and intermittent ; and is liable to be seriously affected by a good 
harvest or by an outbreak of epidemic disease, to some forms of which the coal 
fields have in the past been liable. Only a small proportion of the workers 
except in the case of one or two old-established concerns, reside permanently 
at the mines. The rest are usually small cultivators or agricultural labourers, 
who return to their villages for the cultivation and harvesting of their crops. 
But a neM' generation of workers is growing up, which can be induced to 
settle down as resident labour near the mines, especially if suitable accommoda-^ 
tion be provided. Though constant efforts aje^ing made to arrive at the ideal 
workman's dwelling, finality is far from h£l|H||||p)een reached, and changes of 
type are still frequent. The worker himself undoubtedly prefers separate huts,, 
if possible with a small plot of garden ground. The objection to this is, of 
course, the expense involved, and the only area in which we saw separate huts- 
provided on a large scale for organised labour was the Mysore gold field. 

28. The Bengal Iron and Steel Company at Eulti and the Tata Iron and 
Steel Company at Sakchi are most important industrial enterprises in close 
connection with the Bengal coal field. 
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The works of the Bengal Iron and Steel Company, unlike the Tata 
Company’s works, have grown up gradually. They were originally started in 
1876, but had a somewhat chequered history, and did not come into the hands 
of the present Company till about 1889. The poor quality of iron ore 
previously used was largely responsible for the failure of the Company to make 
steel at a profit in 1906 and onwards, but the managing agents, after nearly 20 
years* unremitting labour, hhre now put the concern on a paying basis, 
a result to which the discovery of a body of bettor-grade ore greatly 
contributed. 

The works have been extended and remodelled. They contain four blast 
furnaces, each with a possible output of 80 tons of pig a day. About half 
the coke required is made by the Company and the balance is piuchasecl 
locally. 

The steam is generated in boilers fired by the waste gases from the furnaces. 

The output of pig iron, under normal conditions, is about 10,000 tons a month. 

Since November 1917, one furnace has been turning out from 1,200 to 1,600 
tons a month of ferro-manganeae, which is exported to Europe and America for 
war purposes. The works contain a largo foundry making pipes up to 12 
inches in diameter, bends, columns, fencing sockets, pot sleepers and chairs, and 
are capable of producing castings up to 20 tons in weight. The Company 
employs about 10,000 men. 

29. The Tata Iron and Steel Company was formed in 1907 and commenced The Tata Iron 
active operations about five years later. It owns iron mines at Gurumasini and 
elsewhere in India ; limestone quarries at Panposh in the Gangpur State and 
at Khansbahal ; magnesite deposits ill the Mysore State; and nine large coal 
mines, four of which are located on the Jbaria field aiid are now producing 
65,000 tons a month. The smelting plant consists of two largo blast furnaces 
making approximately 360 tons of iron per day each, and tliroe more furnaces 
are in process of construction. Coke is at present supplied to those furnaces by 
180 non-recovery Coppeo coke ovens, witlia capacity of 7^ tons each. The new 
plant under construction consists of 200 13-ton by-product recovery ovens, and 
a benzol recovery plant for the coke oven gases. The stool-making plant 
consists of four basic open-hearth furnaces of 60 ton.s capacity, two furnacos 
of 76 tons capacity and a seventh furnace in process of construction, while 
further extensions are now under way consisting of two 25-ton Bessemer con- 
verters, three electric furnaces, two 200-ton tilting furnacos and a mixer of 
1,300 tons capacity to receive the molten metal from the blast furnacos. 

The present steel capacity is nearly 17,000 tons per month. The rolling mills 
produce about 120,000 tons of rails and smaller sections yearly. The Govern- 
ment of India agreed, before the works were started, to take 20,000 tons of 
steel rails a year for ten years from the Company,* provided they could be pro- 
duced of suitable quality and at a suitable price ; but, on account of the heavy 
demands in the eastern theatres, of war, much larger quantities have been taken. 

The Company is now preparing to build a 96-inoli plate mill. Arrangements 
for further extensions have also been made with a view to producing sheet steel 
plates and strips for the manufacture of tubes. The total developments now 
under contemplation will involve an expenditure of no less than 12^ crores of 
rupees. 

About 13,000 men are now employed by the Company and 10,000 men by 
contractors engaged in extensions. The mines and quarries give employment to 
approximately 15,000 more. A town of 60,000 inhabitants has sprung up at 

3 
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Sakchi, the population of which, it is expected, will be over 100,000 by the time 
the extensions are completed. Suitable residences for all classes of employes 
have been erected, including cooly lines for about 1,000 of the lowest-paid 
workmen, Two institutes, a primary school, an elementary technical sehool 
and a large hospital have also been provided by the Company, and a school 
for girls is now under consideration. • 

30. In addition to the above, engineering works which cater for the public 
or for groups of mines arc springing up, like those at Kiimardhubi near 
Barakar, where also fire-bricks, silica and magnesite bricks are now being 
manufactured for the iron and steel furnaces. Another important industry in 
this district is the large pottery at Eaniganj, where pipes, fire-bricks, etc., as 
well as certain kinds of pottery are produced. 


The Deccan Cotton Tract. 

31. The three most important crops requiring industrial treatment before 
transport, arc cotton, jute and tea. 

There are several parts of India where cotton is grown on a considerable 
scale, but the largest continuous area is that covering the northern Deccan, 
Berar, and the western districts of the Central Provinces and of Central India, 
where there are between six and seven million acres under cotton, nearly 700 
gins and presses, and 35 spinning and Aveaving mills. Tlic bulk of this cotton 
is exported to Bombay and Ahmcdabad. When the railway began to serve 
these districts, at a time coinciding roughly with the cotton boom caused by 
the American War, most of the pioneer firms Avcrc Euroiiean. Comparatively 
few, hoAvever, of the gins and presses are noAv in European hands, most of those 
so owned being the property of certain large export firms. The rest belong to 
Indian firms dealing in cotton, with their headquarters in Bombay or Ahmed- 
abad, or to Marwari and other Indian traders carrying on business locally ; 
only a small pari of the capital has boon found, and an even smaller share in 
the management has been taken by local capitalists or business men. The 
labour in the.se gins and presses is sea.sonal and unskilled ; but the demand for it 
has appreciably raised the price of other local labour, and the need for field hands 
in the cotton-picking season tends to maintain it at a high level. Fitters and 
engineers are fairly numerous ; tl>e former have usually been trained in railway 
Avorkshops or mills, and are, here as elsewhere, ready to seek their living in any 
part of India, wherever may he their original home ; the latter are either passed 
pupils of technical institutions, such as the Victoria Jubilee Technical Institute, 
Bombay, or have learned their work in local concerns. Mills are not numer- 
ous ; they are owned in some cases by local, in others by Bombay capitalists, 
and are operated by more or less permanently resident labour. The crop is 
financed partly by branches of banks with their headquarters in Bombay, 
especially the Presidency Bank, and partly by Indian financiers and dealers 
who belong mostly to Bombay or other parts of India. The inhabitants of 
these districts generally sho<v a higher degree of enterprise than the people of 
the adjoining non-cotton areas to the east. 

The above description will also apply fairly well to the cotton areas of the 
United Provinces, Gujerat, the Punjab and Madras ; except that in Madras the 
gins and presses arc to a somewhat larger extent in the hands of European firms, 
and in all these cases, except that of Gujerat, the arrangements for mafketing 
and financing are less highly organised. 
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The Jute Districts. 

32. The area under jute was 2,729,700* acres in 191?. The quantity 
produced was 8,839,900* bales of 400 lbs. each. The centres where the large 
buying agencies and the machinery for preparing the jute for export aiv 
situated are less numerous than in the case of the cotton tracts. Much jute 
is despatched to Calcutta unbaled, comparatively little diminution ot weight 
being caused by the necessary cleaning and baling processes, Avhile cotton is 
usually reduced about two-thirds in weight by the removal of the seed. 

The middleman is far more prominent here than in the cotton trade, owing 
to the smaller size of the individual holdings and to the necessity lor sorting, 
bulking and grading the insignificant parcels of jute brought in piecemeal by 
the growers, before sufficient quantities can be collected to attract the larger 
buyers. The fact that much of the transport is by w'atcr also has some effect on 
the nature of the trade. The main buyers up country and in Calcutta are the 
employes of European dealers or manufacturers, or of rich Marwaris. Tbe 
market in Calcutta, both for local consumption and ior export, is nearly, if not 
quite, as active and speculative as the cotton market in Bombay. The 
cultivation of jute has brought a large amount of wealth into the eastern 
districts of Bengal ; the local population is intelligent and unusually w’ell 
educated for India. It is strongly averse, however, from undertaking manual 
labour for hire, and the crop is, as we have se'en in the case of the Calcut ta 
mills, handled by an increasingly large proportion of immigrant labourers 
from Bihar and the eastern districts of the United Provinces. These earn the 
highest wages paid for unskilled labour in any part of rural India except 
tbe Punjab, rates of Be. 1 and even more per diem being common in the busy 
season. The mechanical operations for the preparation of the crop are far less 
extensive and elaborate than in the case of cotton ; artisans, engineers and 
labour of the factory typo are, therefpre, much less in evidence. 

The Tea Districts of North-East India. 

•33. The position in the tea districts of Assam and northern Bengal is very Growth of the ieS 
different. The area covered by the crop is comparatively small, and it is grown industry, 
in otherwise undeveloped tracts; and though it is relatively valuable in 
proportion to its bulk and to the acreage on which it is grown, its economic 
and agricultural importance is less than is the case with jute or cotton. 

It is generally accepted that the tea plant is indigenous in Assam, where it is 
known to have existed in a wdld state long before its cultivation and mami- 
factuie w^ere seriously attempted. The first steps in this direction, indeed, w'crc 
taken not for the exploitation of the Indian plant, but with a view to ex- 
periment with seed from China in different districts in India. And although 
at an early stage attention was prominently attracted to the existence of the 
plant in Upper Assam, for a number of years China seed was brought over 
regularly and its cultivation was — unfortunately as experience proved — en- 
couraged in preference to that of the Assam plant. The first sample of Assam- 
made tea was scut to England in 1838, but it was some years before tea culture 
in India became a commercial success. At the outset the investigation had 
been undertaken by Government, who may in fact he said to have pioneered 
the industry, but once it was proved that Indian tea could be put on the market 
to compote with the China product, the real beginnings of tlie Indian tea 
industry were established. This may be dated from 1862, and by 1 868 the 
total quantity exported amounted to eight million pounds; after that time 
progress was rapid. Within r(>ccnt years more scientific meth ods ol cultivatio n 

♦ Final forecast for Bengal (including Coocli-Biliar}, Bibar and 0ribS8,jwid Atssiu, 
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liare largely increased the average production per acre; for example, during 
the quinquennium 1886-1889, the average production per acre of the 310,696 
acres under tea in all India was 291 lbs., while iq 1916, the average produc- 
tion of the 660,823 acres under tea had increased to 666 lbs. Of the total 
production, north-east India, including parts of Assam and Bengal, is respon- 
sible for 90 jier cent, and south India for 8 per cent. The total exports by 
sea in 1916-16 amounted to 338,470,262 lbs.; the corresponding figures for 
1916-17 showed a decrease, but this was due to freight difficulties, a largo 
quantity remaining for shipment at the close of the year ; the value of 
exports in 1916-16 was £13,320,715. The industry gives permanent employ- 
ment to more than 630,000 persons, while there are also in all the tea districts 
considerable numbers of j)eople who do part-time work on the gardens. 

Most of the more important gardens in north-east India are managed and 
financed by Calcutta agency firms, but recent years have seen an increase in 
the number of small Indian planters and companies. Every garden of any 
imJ)ortance has its own factory where tea is prepared for the market, as it is 
essential that the various processes should be carried through immediately after 
the leaf has been plucked. Tlie better organised factories are elaborately 
equipped with highly specialised plant and are under the supervision of expert 
tea makers. 


Labour on the 
tea gardens. 


34. The question of labour is one of much difficulty. Speaking generally, 
all the important districts have to obtain their labour from considerable 
distances, and this involves a heavy outlay and an elaborate machinery to 
control recruitment. Assam has alu^ays had to contend with special difficulties 
in view of its remoteness from the recruiting districts in the United Provinces, 
the Central Provinces, Bihar and Orissa and on the east coast ; its imjaortation 
of labour is regulated by the Assam Labour and Emigration Act, 1901 (VI of 
1901), and, until recently, labourers were ’usually imported under a contract 
binding them for a period to their employers, to the breach of which penal 
conditions attached. Act XIII of 1869 is, however, in force in Assam ; under 
this Act penalties can be inflicted for breach of contract on labourers Mffio 
have received advances and wilfully refuse to carry out a contract to work. 


Indigo in Bihar. 

36. A word may perhaps be said in passing on the indigo industry of 
Bihar. Though the indigo area of Madras is far greater in extent, the pro- 
duction of its crop is but little organised. The Bihar crop, on the other hand, 
is mostly grown by or for European planters, who in some cases finance 
themselves, in others depend on the help of banks or agency firms. The 
labour employed is all local and of a rural type, and the manufacturing 
processes do not involve the use of much machinery. The educative aud 
economic’ effect of the industry is therefore small. The interest of the subject, 
however, lies firstly in the planting system, aud in the relations between the 
planter, as the owner or lessee of land and landed rights, and the ryots who hold 
under him ; these have recently been the subject of special legislation, audit is 
therefore beyond our province to discuss them ; secondly, in the struggle between 
the natural and synthetic products, in which the former had been, until the 
outbreak of the war, steadily losing ground. More systematic efforts, Jiowovcr, 
are now being made to enlist the resources of modern science on the planter’s 
side- 

Evidence put before us in Bihar loft the impression that natural indigo, 
if cultivated and manufactured on scientific lines, offers prospects of great 
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improvement, probably sufficient to enable it to hold its own in competition 
with synthetic indigo. In the following ways opportunities have been neg- 
I lected in the past, ""and their recognition thus oilers prospects of success, if 
followed up in the future : — (1) The application of scientific agricult urCy {a) 
in the adoption of phospliatic fertilisers and other improved methods of soil 
treatment, (b) in the breeding of plant varieties able to withstand the wilt 
disease, (c) in the organisation of seed farms under suitable climatic oonditions 
outside the indigo-growing district, and {d) in the rotation of indigo wdth other 
crops-of marketable value ; (2) The processes of manufacture, («) in the recent 
recognition of the fact that the precipitation of indigo is essentially due to a 
ferment, the cultivation of which under suitable conditions may permit of a 
great increase in the yield, and (4) in the preparation of a standardised product 
for the market ; (3) The provision of improved financial facdu ies. 

by careful management under favourable financial conditions several 
planters have prospered, in spite of the absence hitherto of the advantages 
which the application of scientific agriculture might bring them, and, although 
it is impossible to estimate the prices at which synthetic indigo n ill bo placed 
with profit in future markets, there is no doubt that the })rospecis before the 
natural product are sufficient to justify experimental work and enterprise in 
organisation along the lines indicated above. 


The Bail way and Government Workshops* 

36. Mention has already been made of the private engineering v^orkshops The railway 
established to meet the rapid expansion of modern industrial needs, but by far workshops, 
the most important development of mechanical engineering in India is re- 
presented by the numerous locomotive and carriage-building shops which are 

an essential adjunct to the railway system. There are over 70 such shops 
and they are to be found in almost every part of India. The largest arc the 
East Indian Railway locomotive shops at Jamalpur with 11,000 hands, the two 
Great Indian Peninsula shops in Bombay employing nearly 10,000 hands, 
and the North-Western shops at Lahore with almost a similar total, while 
the central workshops of the other more important railway systems also employ 
several thousand men each. It is the business of this army to keep in running 
order the rolling stock and equipment of the Indian railway lines. 

37. These workshops date back to the time when the railways, to which Labour in the 
they belong, were first started, and during recent years, in the case of many of railway 

the larger lines, they have been practically rebuilt, so that they now represent 
all but the very latest developments of modern mechanical engineering as 
applied to locomotive and carriage building. The labour employed is either 
Indian or Anglo-Indian, supervised and controlled by men brought out from 
England. Very few Indians have risen to the rank of foreman, and still fewer 
have been appointed to the superior establishment. With the dearth of Indian 
mechanical engineers we deal elsewhere ; but here it may be remarked that the 
failure of the railway workshops to turn out such men must bo attributed to 
the lack of provision for training them, and wo must add that this deficiency 
has hitherto been due to the lack of demand for such training owing to the 

absence of visible prospects for its recipients. 

♦ 

On the other hand, these railway workshops have been the main training^ 
ground for engineering artisans of every class, and, owing to the number of 
skilled foremen and chargemen, they have been most successful in this direc- 
tion. In niost of these workshops some form of apprenticeship exists, and the 
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sons of workmen already employed are encouraged to follow in their fathers* 
footsteps. Very little has so far been done to provide any form oi elementary 
technical training ; but in recent years, the administrations of some of the rail- 
ways have started classes, with a view of aifording instruction to such of their 
younger workmen as wore sufficiently well educated to avail themselves of it. 
From the railway shops, the artisans often drift into private employment. 
'I'hey also shift very freely from one railway to another, as the conditions of 
life round cacli workshop are very similar. The extent to which the country 
depends upon railway workshops for its supply of trained engineering artisans, 
however creditable to them, is an unsatisfactory feature of the situation ; for, 
though the w'ork is of a high type, it covers only a somewhat limited range of 
engineering practice. 

Oovemment 38. Although cbmparatively few in number, the Government ordnance 

Workshops. factories, by reason of the high standard of work turned out in them, are 
also important centres for the training of certain classes of engineering artisans. 
These factories are situated at Cossipore, Ishapur, Dum-Dum, Kirkee and 
iTubbulpore, and each gives employment to several thousand men. Passing 
mention may also be made of the Marine Dockyards in Bombay and Calcutta 
and of tbe workshops maintained on a smaller scale by the Public Works 
Department to meet its own local needs. 

Mofiissil Distributing Centres. 

Delhi. 39. The main distributing centres of India coincide as a rule with the 

more important railway junci ions and are more typical of the comparatively 
land-locked tracts than of peninsular India. A description of Delhi will servo 
as a specimen, but it must be remembered that these centres differ only in 
size and in the extent of their trade and financial organisation from other 
distributing centres which are found on a greater or lesser scale all over the 
country, the smaller ones closely approximating to the m^ket, towns in rural 
areas which we have already described. 

The population of Delhi consisted in 1911 of 232,837 persons who, apart 
from a few old families, relics of the Mahomedaii imperial court, and the 
dealers in and makers of artistic wares, mostly earned their livelihood by the 
collection, preparation and distribution of manufactured articles and country 
produce. As in other places, facilities for finance and transport have led to 
the construction of a few spinning and weaving mills, and others for the 
manufacture of flour and biscuits and the extraction of oil. The trading com- 
munity consists of a few Europeans, mostly representatives of large export and 
import firms wdth their headquarters at Bombay or Calcutta, managers and 
employes of local or branch banks and of one or two mills, and a number of 
Marw^ari dealers and financiers. There are also some representatives of Indian 
firms and of Bombay and Calcutta shops. Goods are received on indent or 
order from Europe or the Indian manufacturing centres of Bombay, Calcutta, 
Alimodabad, and Nagpur. They consist mainly of piece-goods, yarn, kerosene 
oil, manufactured or partially manufactured articles of metal (among wTiieh 
sheet and bar iron, brass hollow-ware and sheets, and cutlery predominate), 
cheap ornaments and trinkets, umbrellas, and so forth. This trade is 
financed by the nine local branches Of the largo banks and by the Indian 
.bankers of the city. The imports by rail into Delhi in the year 1916-17 
amounted to about 431,000 tons, and the exports to about 168,000 tons ; 
among the- former, coal and coke, piedo-goods, grain and pulse, metals and 
sugar were the most important, and of the latter, piece-goods, flour, hides and 
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skins and sugar. Small traders in neighbouring towns purchase their supplies 
from the Delhi dealers, tliough this practice is being gradually supplanted by 
the opportunities of direct imrchase from Bombay and Calcutta, which better 
trade information and closer financial relations between diiferent parts of the 
country combine to offer. 

Delhi takes a smaller relative share in handling country crops for export 
than in the distribution of imports. The imying agencies or sub-agencies of the 
larger firms, which rail produce direct to Karachi or Bombay are found in all 
the principal grain markets ; and, in respect of the grain and seed crops raised 
in the vicinity, it is mainly as a market for local export or consumption that 
Delhi continues to hold its own. 

40. The mills employ the local labour, which is oven less specialised and Labour in the 
skilful than that of Bombay or Calcutta, and the cotton mills spin only the milUi* 
comparatively low counts for which the cotton of the district is suited. 

Engineers and fitters find their way here from larger manufacturing centres. 


Mofussil Manufacturing Centres- 

41. Cawnporc is a town on the Ganges with a population of nearly 200,000 Cawnpore. 
persons. It is served by the main line of the East Indian Railway and 
branches of the Great Indian Peninsula and the Oudh and Rohilkhand Rail- 
w’ays. It owes its origin entirely to European cnterjirise, having ])een selected 
as the site for a factory of the East India Company in the eighteenth century. 

The situation of the town on the Ganges, just beyond the limits of the kingdom 
of Oudh, in the centre of a fertile district and on the edge of the main cotton- 
growing tract of the United ProviiKics, soon made it an emporium of trade and 
necessitated military protection, while the subsequent advent of the East Indian 
Railway did much to dovelope its growing importance. A large arsenal nas 
established here after the Mutiny, to supply the army with boots and leather 
goods which were manufactured by Indian contractors. In order to improve 
the quality of the locally made leather and to avoid the great expense of 
importation from England, the Government Harness and Saddlery Factory was 
started hero in 1860 on an experimental scale ; it proved a success and was 
put on a permanent basis in 1867. It w as no doubt largely owing to the 
existence of these works that the Government Boot and Army Equipment 
Faotory was started by private enterprise in 1880 ; it received a considerable 
measure of Government financial aid at the outset. But the first organised 
private industry started in Cawnpore was the Elgin Cotton Spinning and. 
Weaving Company, which was founded in 1862. The large quantity of cotton 
passing through Cawnpore, the financial facilities afforded by an important 
trading centre, and the cheap labour of the thickly populated areas 
rounds were the chief inducements to its promoters. One factory has iPollowed 
another, and in 1916 the city contained fi^ve large leather factories and a 
number of small works and tanneries, employing over 6,000 hands in all, six 
cotton mills with 4,647 looms and 340,000 spindles, employing over 11,000 
hands, four tent factories, a very large woollen mill, three sugar factories, an 
engineering works, a chemical works, two large flour mills, a brush factory, 
three oil mills, and a number of cotton gins and presses. There is also a 
central electric generating station supplying both light and power, including 
that required for working the tramway system. 

Cawnpore is also an important collecting and distributing centre. Imf)orts 
amounted in 1916-17 to 599,000 tons, consisting chiefly of coal and coke, 
cotton, piece-goodsj hides and tanning materials, raw and refined sugar, salt, 
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food-grains, oil seeds and metals ; exports were 319,000 tons, mostly of raw 
cotton, piece-goods and yarn, hides, leather, refined sugar, salt, and oil seeds. 
Its trade, both export and import, is in the hands of several large European 
branch firms and of a number of Indian merchants and bankers, but the most 
important industrial undertakings are still controlled by the local European 
firms, who founded them in the first instance, or took them over at a compara- 
tively early date in their history. One well-known local industrial firm with 
previously existing large interests in Calcutta subsequently started a branch in 
Cawnpore to handle the trade in indigo seed, which was and still is largely 
grown in the tract between the Ganges and the Jumna. 

42. The operatives in the factories, especially in the tanneries and leather 
works, are mainly chamars^ who were originally village labourers and tanners. 
Labour is comparatively plentiful and moves into Cawnpore freely from the 
densely populated rural districts which surround it. Sample wages in 1918 
Avere as under (in rupees and annas per mensem). 


Cotton — 

rSrinderp and strippers 
Sizers . 

War)iers 

Lrawere 

Weavers 

JCool— 

T Unskilled lalionr 
Mnle minder 
Piccev 


Rb. As 

. 0 8 

15 0 

. 20 0 

20 0 
15 to 80 0 


8 10 
17 5 

S 1 


Leaihei {Army Boot Factory) — 

Un-liairers and lleshers 
Scourers and setters 
Slicker whiteners . 

Machine operators 


12 0 
12 0 
IG 0 
21 8 


More has been done in Cawnpore for tbe housing of labour by the large 
industrial concerns in proportion to the numbers employed, than in almost any 
other city in India. Settlements have been established by two companies, 
providing accommodation of a superior kind for about 4,000 people in each 
case, at a convenient distance from their factories. 


# 


Other Industrial Centres. 

43. This account may, we trust, be thought sufficient for our purposes as 
a sketch of the general industrial position in India. But we are deeply 
conscious of its incompleteness and, had space permitted, should have pre- 
ferred to present it in much greater detail. Assam possesses extensive forests 
and large areas of culturable v'aste land, and presents important future 
industrial possibilities to which we have not been able to do sufficient justice. 
'J’he Madras Presidency, with its varied physical features and wider range of 
climates than any other province of India, grows a large variety of crops of 
high economic importance. Although its coast line is of great length with 
numerous little ports, these are mere open roadsteads, but at the Presidency 
town the difficulties and dangers of a surf-bound coast have been successfully 
surmounted. Certain deficiencies in its natural resources have hitherto 
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hindered industrial development, and modem manufactures have g^own only' 
to a limited extent. On the other hand, there are numerous towns in which 
indigenous industries still flourish, and the craftsmen exhibit a high degree of 
skill and have accepted modern methods in many cases. Madura is a centre of 
extensive weaving and dyeing industries, and Kumbakonam of weaving and 
of metal work in ..copper, tin and brass. The tanning industry flourishes in 
many towns and has given rise to a large export trade. The possibilities of the 
Punjab are, it is true, mainly agricultural, but its industries are growing and 
are spread over many districts. This province possesses special advantages in 
respect of water power, which are bound to tell in the future, and its people 
exhibit a natural aptitude for engineering. Turning to the Central Provinces, 
the city of Nagpur contains a thoroughly up-to-date cotton mill and a large 
colony of hand-loom weavers, and the manganese field in its neighbourhood has 
been the principal Indian source of this mineral. In Sind there is the 
prosperous and growing port of Karachi, which is the chief outlet for the grain 
exports of northern India. Ahmedabad is an important up-country city which 
ranks second only to Bombay as a cotton-manufacturing centre. It contains 
a population of well over 200,000 and no less than 00 cotton mills, which 
produce nearly one-fourth of the cotton goods made in India ; and its oil-press- 
ing industry has made very marked progress in recent years. The mere 
mention of such important areas and towns is all tliat wo can attempt ; but as 
the main questions dealt with in our report, such as the finance of urban 
and rural industries, the intordepeudcuce of agriculture and industries, the 
relative efficiency of labour and the conditions under which it works, are 
perhaps not very dissimilar throughout India, we trust that the specimen 
descriptions which we have given in this chapter may be accepted as a 
sufficient introduction to the subject matter of our enquiry. We must, 
however, admit an exception in the case of the province of Burma. 


Burma- 

44. Conditions in Burma are in many respects different from those 
prevailing in India, and many of our general remarks are not appropriate to 
that province, whilst our recommendations have been framed to meet the 
situation in I ndia as a whole, and must be modified in some measure before 
they can be applied to Burma. 

The delta and the lower valley of the Irrawaddy, with their heavy rainfall, Agrioultuial 
produce little but paddy. The villages are far apart and appear even smaller description, 
than they are in comparison with the wide stretches of rice fields which, in 
the fully cultivated districts, lie between them. Gangs of agricultural labourers 
come over from India for the cultivating season, and thereafter work in the 
rice mills ; but this state of affairs is found only near Kangoon. 'I’hroughout 
the rest of Burma the people of the country carry out the operations of 
agriculture, and have extended the cultivated area with striking rapidity. The 
result is that the country can at present export annually some 2^ million tons 
of rice from an area of little over 10 million acres under paddy, a position which 
the natural increase of the population, especially if accompanied by a diversi- 
fication of cropping, may in course of time materially modify. 

The middle section of the Irrawaddy valley comprises what is known as 
the dry zone, with a rainfall not exce^ng 40 inches and often less. Here 
paddy is confined to low-lying or artificially irrigated fields, and is a more 
precarious crop than in the regions of heavier rainfall. Cropping is more 
fiiversified, and includes cotton in places, sesamum, and various beans and 
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pulses, usually grown as sole crops. Except in the neighbourhood of the larger 
towns there are no roads, and the chief means of communication are the river 
and its creeks and, to a less extent, the railways. We did not visit the portion 
of Burma lying above Mandalay, where the rainfall is again higher and paddy 
once more predominates. The excessive dependence of Burma on the paddy 
crop is a very marked feature of its agriculture. Even from this point of 
view, such dependence is undesirable, and a greater diversity of cropping would 
place agriculture on a wider and, therefore, a safer basis, and almost certainly 
2 )rovide raw materials such as cotton, jute, sugarcane and oil seeds for local 
industries. Considering the great task of agricultural education and develop- 
ment that awaits it, the local Department of Agriculture is conspicuously 
lacking in equipment, and possesses practically no organisation for the training 
subordinate staff. 

45. Even in the plains and valleys there are wide areas of forest, consisting 
of teak and other species, usually far from homogeneous ; in the hills, the 
unending jungle is only occasionally broken by clearings and villages. The 
reserved forests cover nearly 29,000 square miles, which yielded in 1915-16 only 
one cubic foot of timber per acre. The unclassed forest areas, of about 114,000 
square miles, are awaiting further development, either by their systematic 
exploitation as forests, or by being opened up for agricultural colonisation. 
The gross revenue from this vast property is at the rate of about eight 
annas per acre of the veserved forest, and the expenditure amounts to about 
four annas. Obviously, there is room for enormous development. Alongside of 
the numerous tributaries and creeks a fair amount of timber has been 
extracted, mostly teak, which, being lighter than water, is easily floated out in 
rafts. The very valuable hardwood timbers have scarcely been touched, except 
in the case of a few sj)ecies, and these only to a limited extent and mostly for 
local consumption. Tlie timber for export is mainly teak and is almost entirely 
removed by private firms wh6 hold 16-year renewable forest leases. Such 
temporary roads and railways as are required are put down by these firms. The 
possibilities of the forests are thus not only inadequately exploited, but are 
imperfectly known, and the evidence tendered to us goes to prove that the expert 
forest staff requires reinforcement even more urgently than in India. 

46. Among the organised industries of Burma are paddy milling, the timber 
trade, the extraction and refining of mineral oil, and various other rnineral 
ventures, the most important of which in their ultimate bearing on the industrial 
development of India generally, are the winning and treatment of the lead, silver 
and zinc ores of the Bawdwin mine in the Northern Shan States, and the wolfram 
and tin mining of southern Burma. The preparation of rice, timber and oil for 
export and consumption mainly centres in Rangoon, which is the capital and 
the main port of Burma, and is conveniently situated for the receipt of produce 
from the railway and the Irrawaddy river alike. The trading and industrial 
population of Rangoon is, to a striking extent, non-Burman. The export 
and import trade is in the hands of European, Chinese and Indian firms, and 
the industrial processes are mostly carried on under European supervision and 
with European capital. The latter remark applies also to the extraction of 
timber and oil and to the mining industry generally. The fact that most of 
the industrial and trading operations of Rangoon are on a large scale has 
prevented the Burman hitherto from taking any prominent share in them, 
and the great increase in agriculture has hitherto absorbed most of his energies. 
Except in those towns which are based on trades or industries of modern growth, 
the urban population is, speaking generally, not gaining ground, a fact which 
Is in its turn due to the large areas of fertile waste land hitherto available to 



32 


th© settler. The absence of congestion in the quarters occupied by the operative 
classes in Hangoon is a welcome feature which deserves note in passing. 

4/. The small indigenous industries consist of weaving (mainly silk), wood Small and 
carving and carpentry, lacquer working, metal working and pottery. They 
present several features widely differentiating them in character and organisa- 
tion from the corresponding industries in India. Considering the size of the 
industries themselves and the number of persons engaged in them, a relatively 
large proportion of the articles produced appear likely to command a sale in 
other parts of the world. Whether this is due to the greater skill of the 
Burman artisan, to his distinctly higher standard of comfort, or to the fact that 
his indigenous arts have so far been less affected by the penetration of western 
manufactures, it is difficult to say. 

Women in Burma take a large share in domestic industries; they weave 
ornate fabrics, and carry out with <hcir own hands many of the most difficult 
and skilled processes in other industries. Incidentally, they perform for their 
own households the work done in India by barbers, washermen, water carriers 
and the like. Another very noteworthy feature and one w'hich should facilitate 
measures for the improvement of many minor industries, is the fact that the 
village artisan is not, as in India, part of the village system. Weavers, it is 
true, tend to form separate colonies in most parts of the world, but in Burma 
potters, blacksmiths, carpenters and cobblers are found in groups, which supply 
areas limited only by the portability of the article made in relation to its value. 

Although the Burman does not compete with, or to any large extent invest 
in, the considerable organised industries of Rangoon, he is far from backward 
in establishing small rice, timber and oil mills further up country, a branch of 
development which may be expected to expand as the more fertile waste 
areas come gradually under occupation. The Burman has no prejudices or 
traditions to deter him from industrial work, and there was evidence forth- 
coming to show that, although inexperienced in business and account keeping, 
he has distinct possibilities as an industrialist. 

A serious handicap to local trade and industries ux> country is the absence 
of banks ; for instance, the only branch bank in the Irrawaddy valley is one at 
Mandalay. The financing of trade and of such industries as exist is in the 
hands of Madras Nattukottai Chetties, who charge very high rates of interest, 
and feplaco their agents as a regular practice every three years, which is apt 
to tell hardly on thei;r clients. Co-operative banking has been pushed relatively 
further in Burma than in any other Indian province, and extends not only 
to credit, purchase and distribution, but even to production, e.g., of sleepers 
and road metal by Burman petty contractors, who were previously in the 
hands of Chetties ; whilst evidence placed before us showed that in one district 
a small agricultural bank had achieved considerable success. 

48. There is, however, one striking natural deficiency in Burma to which hack of ooaL 
we must refer. Although the country has not been fully explored by geolo- 
gists, it seems probable that it contains but little coal, and that mostly of 
poor quality. For fuel, the local industries ffiust either pay the high price 
'of imported coal, burn wood, or use oil. Wood will probably come into more 
extended use in future through more economic processes, but timber has a 
competing value in other ways. The existing oil fields are also being rapidly 
drained, and the new ones that have been tested, show no signs of replacing 
the three main fields of Yenangyaung, Yenangyat and Singu. Thus, for the 
future, Burn>a must look to the greater utilisation of water power, and here, as 
in India proper, it is desirable to organise a hydrographic survey, so as to be 
ready to meet industrial demands of the future. 
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are already being obtained from the work of the Agricultural Department j 
but hitherto, owing to the lack of staff, there has been no concentration of 
effort on the crops which afford products suitable for local manufacture and 
are, therefore, potential creators of wealth for (»ther classes than the 
agriculturist. 

Fibre crops other 61. Among fibre crops, in addition to cotton, there are jute, sam hemp 

than cotton. (Crotalaria juncea), Bimlipatam jute (Hibiscus cannabinus) and yarious others 
of less importance. Jute is already very fully exploited from an industrial 
point of view, though many possibilities exist of the improvement of the 
crop itself. About half the crop is manufactured in the country, enough to 
cover its internal needs many times over. Of the other fibre crops, there is 
little or no organised manufacture in India at all. Although these are far 
less important than jute or cotton, they have in some cases valuable qualities, 
and can be made into articles for which there is a ready demand. There are 
also fibre crops such as sisal hemp, flax and rhea, which, though suitable far 
India, are either not grown in the country at all, or only to a very limited 
extent, and some of these, such as flax, are required for manufactures of 
national necessity. 

Oil seeds. 52. Oil seeds are extremely important, both from the agricultural and from 

the export point of view. The areas covered by the principal oil seeds and the 
pre-war value of exports are shown below. 





Value 



Area in 

of 

Crops. 


000 acres. 

exports 



1918-14. 

Rs. 000. 




1918.14. 

Castor . 

• • 

. Not shown sepaiately. 

2,06,00 

Copra . . . 

• • 

. . Ditto 

1,66,06 

Cotton . . 

• • 

. . 15,844 

2,12,51 

Groundnut . 

^ • 

463 

4,88,14 

Linseed 

• • 

2,268 

6,68,71 

Rape and mustard . 

• • 

. . 4,088 

4,47,87 

8esamum 

• • 

4,278 

2,70,43 

Total uon-essential oil seeds 

. • 14,658* 

27,60,06 


* Excluding copra and cotton. 

A veiy large proportion of the produce is exported ; much of the balance is 
crushed either by small power plants or in country bullock mills, the latter of 
which are very inefficient in oil extraction. The few mills of more modern type 
have found great difficulty in marketing their cake locally, and have also, in 
some cases, made serious mistakes in their technical management or business 
arrangements, in the absence of proper advice. Little has been done hitherto 
by the over-burdened Agricultural Department to improve the local types of oil* 
producing plants or to investigate the conditions under which the oil is formed 
in the seeds. The methods of oil extraction have been equally neglected, and 
we recommend that this important matter should be examined by the experts 
who, we hope, will be available in the future. We recognise that the success of 
large-scale mills producing oil for export depends not only on the skill with 
which they are worked and on improvements yet to be effected in the means of 
transport (such as possibly the adoption of carriage in bulk), but on an even 
more important factor— the tariff policy which may be pursued in India and 
elsewhere. The proposals that we are making to provide scientific and economic 
assistance should enable increased attention to be paid to the improvement of 
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ludiaa crops, and our recommendations regarding the provision of facilities 
for the purchase of machinery and plant should load to a groat development in 
the methods of preparing them for the market. 

63. In the case of hides, it is a well-known fact that the majority Hides and 
of these were before the war exported to Germany, and that the export hide mar- 
ket of Calcutta was entirely in the hands of German firms or firms with German 
affinities, who were hound by trade arrangements to sell to the continent through 
a ring of Gorman dealers at Hamburg and Bremen. 

In Madras, the export of raw hides is negligible, but large quantities 
of both hides and skins are shipped in a lightly-tanned condition. As a result 
of the measures introduced since the outbreak of war to stimulate the export of 
^ East India kips,’ as these hides are called, this industry has made a con- 
siderable advance. In Bombay, there are a few tanneries which prepare hides 
for shipment in a similar fashion. In addition to the raluable trade in raw 
hides from Calcutta, large quantities were also exported in a raw state through 
Karachi and Rangoon. The export of raw skins is considerable from all ports* 
especially from Bombay, Karachi and Calcutta. 

The village tanner finds that the continued rise in prices is placing local 
hides to an increasing extent beyond his roach. His methods are in any case 
extremely inefficient ; he has been justly described as ‘ making a good hide into 
bad leather and there seems little hope that his industry can or will ever deserve 
to be saved. The organised tanneries vary in size and efficiency from large 
concerns employing upwards of 2,000 hands oven before the war, to the numer- 
ous Indian-managed tanneries, tho smaller of which employ only a few dozen 
men. The principal difficulty at present is the lack of organisation and expert 
skill. 

Chrome tanning so far has made comparatively little headway in India, 
chiefly owing to the fact that its processes are highly technical, requiring 
chemical knowledge and an elaborate equipment of machinery. Progress 
in recent years, however, especially since tlie outbreak of war, has been more 
rapid, and considerable quantities of special forms of chrome leather, for 
which the Indian hides are particularly suitable, have found a ready market in 
London. 

Vegetable tanning materials of good, though unequal, quality are found 
in most parts of India. The two chief agents used hitherto have been babul 
(Acacia arabica) and avaraui (Cassia auriculata) bark. Dividivi (Csesalpinia 
coriaria) and myrabolams (Terminalia chebula) are in local demand and are 
also very l^gely exported. Mangrove bark is available in Bengal and other 
places along the sea-coast. Numerous other trees and shrubs are also used in 
different parts of the country by village tanners, and their properties are now 
(1918) being systematically .investigated under the orders of the Indian Muni- 
tions Board. But the machinery for the collection of vegetable tanning 
agents is not at present sufficient to produce a supply adequate to the largely 
increased demands which arose, owing to war conditions, in the year 1916 
and onwards. The preparation of tannin extracts has been tried from time 
to time, and generally without much success, but the conditions under 
which such attempts have been made were not satisfactory, and should not 
preclude further work in this direction. 

Si. Here, again, the exclusion of the question of tariffs from our terms 
of reference renders us unable to recommend any complete scheme for 
dealing with the situation ; but we are^ decidedly of opinion that an important 
feature of any such scheme must be' the extension and improvement of 
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the tanning industry, both in respect of the lightly-tanned hides of Madraa 
and the completely tanned and curried leathers of the large Indian tanneries 
in Oawnpore, Bombay and elsewhere. We recognise that, among other initial 
difficulties, this industry will be exposed to the risk of organised competi- 
tion from hide exporters. It must, therefore, in any case be established on 
a considerable scale, though it will be impossible for India to tan all her 
own hides for some time to come. We also recognise that India will, for 
an even longer time, be unable to consume all the leather that will be 
produced by an extension of the industry on a scale sufficiently large to 
withstand tlie competition of exporters of hides, while tariff bars against 
the importation of leather exist in many foreign countries which admit 
hides freely. 

In view of the importance of the question, we have prepared a separate 
note (Appendix D), discussing the position in detail and embodying certain 
definite proposals. 


Minerals. 

55. The nature and extent of the mineral deposits of India have been 
systematically examined by tlie Geological Survey Department, Jilthough it 
has been impossible for it, Avith limited funds for establishment and prospecting 
equipment, to carry its investigations, except in very special cases, to a 
point nhicli would warrant commercial exploitation without further detailed 
enquiry. The mineral deposits of the country are sufficient to maintain 
most of the so-called “ key ” industries, except thocc that require vanadium, 
nickel and possibly molybdenum. 

It is unnecessary here to repeat in any detail information which is 
already available to the public in the records of the above department. 
As has alri ady been shown, Indian coal is very unevenly distributed and 
generally poor in quality. The deficiency is especially noteworthy in the 
case of Madras and Bombay. Iron ore is found in many parts of the Indian 
continent, but the instances in which ore of good quality exists in suitable 
proximily to satisfactory coal supplies are not vory numerous, though 
sufficient in all probability to warrant large extensions of the existing 
iron and steel works. A rich deposit of load and zinc ore exists in the Shan 
States of Burma, but, although the mine is in active operation, no attempt 
has hitherto been made to smelt the latter metal in India. The copper ores 
of Singhblium, a district of Chota Nagpur, have as yet scarcely been exploited, 
although a mine has been developed and smelting works have been erected 
and have already started operations. High-grade chromite is produced in large 
quantities in Baluchistan. The bauxite deposits of India, the best and largest 
of which are found in the Central Provinces, were made known to the 
public by the Geological Survey some years ago, but have not yet been used 
as a source of aluminium. Manganese ore is extracted in very large 
quantities in the Central Provinces, and to a less extent in Chota Nagpur, 
Bombay, Mysore and Madras. At present it is mainly exported in a raw 
state to other countries, although the two existing iron and steel companies- 
have, since the war, manufactured considerable quantities of ferro-manganese. 

South Burma is one of the richest sources in the world of tungsten 
ores, occurring in the form of wolframite, the best known ore of this 
metal, which has now become almost indispensable to mechanical engineer^ 
ing as an ingredient in ** high-speed” steel. Tin is also found there and in. 
other parte of Lower Burma, and successful dredging opeartions are carried. 
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on in Tavojr. Oras of antimony are found in the Shan States, in Tenas- 
Serim and in Mysore, but none of these has yet been successfully exploited. 

56. India also takes the 6rst place among the mica-producing countries Mica, 
of the world. The Bihar mica is of the highest grade so far raised in largo 
quantities. The mineral was, until recently, won almost entirely by small 
workings, but some of the larger firms interested are now beginning to apply 
more scientific methods. Micanite has already been made experimentally 

at Kodarma, and works will probably be established on a permanent basis 
before long ; it is also manufactured in the East Indian llailway workshoi)8 
at Jamalpur. 

57. Cement works have been started at Madras, Bundi, Porbandar Cement and 
and Katni. The factories are equipped with jdant of modern design, and the *’®***'^^* 
quality of the cement produced is officially reported to be satisfactory. They 

are, however, only able to meet part of the Indian demand, and though the 
cost of manufacture is believed to be low, the price of this commodity to the 
public is still controlled by the rates at which it can be imported. A sufficient 
reduction in the ])rice of cement would lead to a great extension of its use, 
especially for lining irrigation canals and channels with the object of 
preventing waste of water. 

Exjieriments in the suitability of various clays for pottery purjioscs have 
recently been conducted in the Bombay School of Art and elsewhere, with 
results that should be made more widely known. 

68 Sand and lime suitable for the manufacture of glass occur in many Cfi^ss. 

])arts of India, but hitherto only partial success has attended the working 
of the few glass factories that have been established, while failures have 
been frequent. But it by no means follows that glass cannot be successfully 
made in India. "What, has been most conspicuously' lacking hitherto has 
been a complete and systematic investigation into the economic possi- 
bilities of glass making in the different parts of India, including the price of 
fuel and raw material, and the distance and extent of markets. The 
prospects and position of the glass industry in India generally form the subject 
of a separate note (Aj^pendix E), which clearly demonstrates the necessity 
of considering not only the economic hut also the technical side of a new 
venture, and of employing a number of specialised experts before taking up 
a complex industry 

59. India possessed at one time a practical monopoly of saltpetre, which Saltpetre, 
is found in the plains of Bihar, the United Provinces and the Punjab, and 
43 Xtracted and refined by indigenous methods. Owing te its occurrence in 
admixture with salt, its preparation has hitherto been safeguarded by various 
excise precautions, which are alleged to have weighed heavily on the 
industry, though it has expanded greatly under the stimulus of increased 
prices during the war. Indian saltpetre had previously been supplanted 
to a large extent by the potash mines of Germany and the nitrate deposits 
of Chili. A separate note on this industry also (Appendix F) is attached 
to this report. 


Forests. 

60. The area of forests under the control of the Forest Department in The extent 
1915-16 was 249,000 square miles, of which 99,205 square miles 
reserved. The total outturn was 286 million cubic feet of timber and fuel, toretti, 
and minor produce valued at Bs. 116 lakhs; of these 179 million cubic 
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feet and Rs. 88 lakhs worth of minor produce came from the reserved forests. 
This f?ives a yield per square mile of 1,149 cubic feet of timber and fuel, 
and minor produce valued at Rs. 47 from all classes of forest; and a corre- 
sponding yield of 1,809 cubic feet and Rs. 90 worth respectively from 
reserved forests only. Ror the forest produce of Native States, no complete 
figures exist. India imported 96,000 tons of timber valued at Rs. 74 lakhs in 
1913-14, the last year before the war. In spite of freight ditficulties, there 
has not been much relative decline under this head during the war years, a 
fact which shows the necessity to India, under present conditions, of these 
imports. Against this (according to Statement No. XV of the Statistics relating 
to Forest Administration) the exports of forest produce in the same year 
were valued at Rs, 454 lakhs. The largest items of this total, viz., caoutohouc 
(Rs. 79 lakhs) and lac (Rs. 196 lakhs) are by no means exclusively, or in the 
former case even chiefly, derived from Government forests ; the principal 
export which can be assigned wholly or mainly to this source was teak, valued 
at Rs. 78 lakhs. The value of other timbers (excluding sandalwood) was only 
Rs. 7 lakhs. 

The following figures illustrate the financial aspect of forest manage- 
ment. In addition to forest produce removed free or at reduced rates, valued 
at Rs. 85 lakhs, the total receipts of the Forest Department for the year 
1916-16 amounted to Rs. 310 laklis, and the expenditure to Rs. 178 lakhs, 
yielding a sur^dus income of Rs. 132 lakhs. The expenditure on roads 
and buildings -was just under Rs. 12 lakhs, though in the last, year of peace 
it amounted to Rs. 18 lakhs. To those figures should, presumably, be 
added' a share of the cost of the supervising staff shown under the head of 
administration; but, on the other hand, a large amount of the expcndittire 
must presumably, have been on account of maintenance of existing works. 
The importance of these figures arises from the strong evidence received 
by us in many provinces of the inadequacy of the forest staff for the 
w'ork of exploitation and commercial development, especially in the higher 
grades, and of the urgent need for improved forest communications. The 
expenditure on the Imperial Forest College and Central Research Institute 
was only Rs. 2-87 lakhs, much of which was, moreover, incurred in the training 
of recruits for the department. 

61. As the above figures will have shown, the national forest estate is of 
vast extent and value ; but a scrutiny of the output per square mile proves 
that its actual yield has hitherto lagged far behind its possibilities, and is, in 
most areas, greatly in - defect of what the natural increment must be. The 
chief needs of the Forest Department are undoubtedly the development of 
transport facilities^; the exploitation of the forests on more commercial lines ; 
and tlie extension of research and experimental work which should, when 
necessary, be carried out on a larger scale and under commercial conditions. 
All these deficiencies point to the necessity for more staff. 

Turning first to the question of communications, we find that those 
portions of the forest estate which are favourably situated for export, for 
industrial exploitation or for the very important agricultural demand, have been 
utilised fully, sometimes too fully, but generally, in the absence of a 
proper system of transport, not on the most economical lines. The same lack 
of transport facilities leaves valuable and extensive areas of forest, especially 
in Burma, in Assam, in the Himalayas and in the hilly tracts of the west 
coast, very largely unexploited, while quantities of timber are imported by sea 
from distant countries. The difficulties of transport in these forests, remote 
from commercial centres, are great. Many valuable timbers do not float, while 



water carriage of tliose that do is rendered difficult by tbe intermittent nature 
of the streams in many parts ; or by obstructions in the hill sections of rivers 
with a perennial water supply. In most forest areas, railways, roj)eways 
and tramways are non-existent, whilst even passable cart roads are often 
wanting. Difficulties of these kinds have, however, liocn successfully overcome 
in other countries, and we see no reason why they should not be conquered in 
India also. We understand that, to deal with special problems of this nature, 
the Government of India are contemplating the recruitment of a number of 
forest engineers from countries whore forest engineering is practised on a large 
scale, and have hold that ordinary w^ork such as the construction of roads, 
buildings and simple tram^vays can be carried out by the forest staff, with 
such assistance as may be necessary from the local Public Works officers. To the 
first, of these propositions, as a temporary measure, we desire to lend our 
hearty support ; but as regards the second, we consider that the heavy routine 
duties of the existing superior forest staff, in connection with the conservancy 
and improvement of tbe forests and the exploitation of their produce, render it 
impossible as a rule for sucb officers to devote time to the question of 
transport facilities. It would be more economical to employ a full staff of 
forest engineers, in which experts in special forms of forest engineering v ould 
eventually be included, graded in such a way as to make the jiro-ipects of such 
a separate branch of the Forest Service in itself sufficiently attractive W c 
propose below that the extraction of some classes of forest produce should 
be undertaken through the agency of this staff. 

62. Another important deficiency to vhich we desire to draw attention is 
the absence of information of commercial value regarding the products of the 
forests and of commercial methods in rendering them available for indus- 
trialists. We would refer specially to the advantages which would arise 
from putting the timber on the market as far as possible in the form of 
standard scantlings. In certain cases, especially in Burma, the exploitation 
of timbers has been handed over to private agency on long leases : tbe Forest 
Department claims that such an arrangement is pecuniarily disadvantageous 
to Government, and there is evidence to show that private firms are unwilling 
to remove or unable to find a market for the less known timbers which arc 
usually too heavy to float. We consider that Government should have 
at its disposal a staff which will enable it to play a more direct part than 
hitherto in the exploitation of its own forest estate, in order to obtain a 
larger share in the yield thereof and to ensure a fuller use of the many 
valuable species hitherto untouched. The members of this staff need not be 
trained silviculturists ; they would be generally guided in their selection of 
timber for removal by the direction of highly qualified officers of the regular 
forest staff, under whose orders they would work. They should be capable of 
judging whether a particular tree is in a condition that will repay exploitation ; 
but for the rest, their work in organising the removal of timber would bo a 
form of engineering, and would bring them into intimate touch with transport 
questions. They might thus suitably form part of the service of forest engineers 
which we have just proposed. They would not bo directly concerned with the 
selling price or the marketing of timber, matters which would be dealt with by 
selected forest officers on lines suggested by us below. It will, of course, be 
understood that the employment of special men for the collection and removal 
of forest produce will only be necessary in certain special cases, where the 
value of the timber and the difficulties in the way of its extraction warrant 
such a course. Duo provision should be made for the future training of 
Indians in this country as forest engineers for ordinary and for special classes 
of work. 
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Necessity of a 
link between 
research and 
commercial 
exploitation. 


Failures to deve- 
lope industiies 
dependent on 
forest products. 


Timber removed under Gorernment agency, otherwise than to fill definite 
orders or for local consumption, will require, especially in the case of the 
less known species, special arrangements to bring it to the notice of consumers 
and render it available for’’ them. The offiicors controlling depbts established 
for this purpose should bo selected for their commorcial aptitude, and should 
keep in close touch with the various Departments of Industries and through 
them with consumers. 

(53. In respect of the third requirement of the department, research 
and experimental work, we consider that the equipment of the Forest Research 
Institute at Debra Dun is wholly insufficient. We observe that the Inspector- 
General of Forests is of opinion that the staff should include (1) a wood 
technologist, (2) a pulp expert, (3) a tan and dye expert, (4) a minor produce 
expert, to be employed on research work only. We agree generally with 
these suggestions, so far as they go, and we propose in Chapter IX a scheme in 
accordance with which suitable specialists will be availi^ble for research in 
these subjects. Somcthingmorcis, however, needed', there is a very marked 
absence of a practical link between the work of the laboratory experts at the 
Forest Research Institute and the development of successful commercial under- 
takings. A forest economist was appointed to supply this link, but the difficulties 
of the position and the variety and extent of the duties which have fallen to the 
lot of this officer were at the outset inadequately estimated. At present he has 
only one assistant and has to share with the other research officers the 
services of a single chemist. The Forest Economist is expected not only to 
have a basic knowledge of forestry, but to know enough of the chemical, drug, 
oil and other trades to give adequate answers to all sorts of miscellaneous 
enquiries, as well as to detect and follow up promising raw materials. The 
present arrangement by which a single officer is detached for a luslv that requires 
the knowledge of a dozen specialists, is not only unfair to the individual but 
eminently unsatisfactory to the department, 

64. Several instances have been brought to uur notice illustrating the 
possibilities of the commercial development of various descriptions of forest 
produce on new lines; and the failures and successes recorded seem, in 
our opinion, to point clearly to the correct solution. We vdll first therefore 
briefly describe them and then formulate our proposals. 

The Bulletins of the Forest Department arc often of great value, but one 
issued some years ago regarding the suitability of Indian timbers for match^ 
making has been cited feelingly by several witnesses, as an example of the 
danger of recommendations based upon incomiflete enquiries, especially in 
the absence of data obtained from actual practical experience. 

Some preliminary work has apparently been done in connection with the 
antiseptic treatment of timber. But we believe that this has not been carried 
out on a scale and under conditions that will give results on which action can 
be taken commercially. 

Very definite recommendations have been- made as to the suitability of 
bamboos for the manufacture of paper pulp, and excellent pa 2 )or has been made 
from such pulp ; but even before the war, business men were obviously 
reluctant to develope the concessions that they had obtained. So far as can be 
ascertained, the reasons for this hesitation were the lack of adequate informa- 
tion regarding the cost of transport of the raw material and doubt as to the 
capital outlay necessary on plant and machinery, coupled with uncertainty as 
to the cost and quantity of the chepiicals required in the manufacturing 
processes. Finally, there was a fear lest the infant undertaking might be 
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cruslied by the dumping of w^ood pulp from Scandinavia or North America, 
and there was the knowledge that Japanese experiments in this direction had 
not proved successful. The position of paper pulp in India alter the war Mill 
undoubtedly depend very largely upon the manufacturing conditions in other 
countries, upon fiscal regulations and upon the cost of tx'ausport overseas. It 
would appear, therefore, if the above lino of alignment is correct, that wo have 
here a good case for a Government pioneer factory. It might or might not 
prove commercially successful ; but it would certainly, if properly managed, 
provide adequate data to determine the commercial possibilities of the bamboo 
as a source of paper pulp, when normal conditions are re-e.stablishcd. 

The history of the attempts to establish Avood distillation. in India also indi- 
cates the desirability of an organisation for commercial experiment, such as is 
now under discussion. The subject was independently taken u]) by the Director 
of Industries in Madras and by the Superintendent of the Government 
Cordite Factory at Aruvankadu Later on, these two officers co-operated ; but 
their proposals were generally viewed by the Forest Department with mis- 
giving, and no useful assistance was lendered. The subject of Axood Histillation 
has been treated throughout as a matter of academic interest rather than as 
one of vital importance. 'The re.sult has been that India has failed to 
establish an industry which, at the present time, would have been of the 
greatest national value. 

We see, therefore, that some link is needed between the research officers 
and the commercial public, to create confidence among the latter in the results 
obtained by the work of the former. The type of mind best qualified to 
dertakc scientific research is probably the least adapted to deal with commercial 
matters. 

65. Instances of the correct nictliod of dealing with jirolilcms of this sort, Success of 
howevei’, are not wanting, and in two cases at any rate sueee.ss has ^Jcen 
achieved, though here too their history confirms us in our views as to the ° 
necessity for close co-operation between the preliminary seiontilic research 

and the subsequent commercial development. 

The beginnings of the present resin factory at Bhowali in theirnite(.l Pro- 
vinces, date back some 27 years. We understand that it received assistance in 
its later stages from the Ileseai‘ch Institute ; but originally in the absence of any 
officer with an expert knowledge of turpentine distillation, it was developed on a 
system of trial and error, with consequent waste of money, and is even now far 
from satisfactory. On the other hand, the factory at Jallo, near Lahore, has 
attained a much greater degree of success in a far shorter time, nol so much 
from any help it derived from the experience of the Bhowali factory, as 
because the officer who was to design and work it was given the opportunity 
of acquiring export knowledge of turpentine distillation under commercial 
conditions in other countries. 

Before leaving this subject, we desire incidentally ’to draw attention to the 
fact that both the turpentine and the rosin produced at these factories differ 
in chemical constitution from the corresponding substances produced elsewhere, 
and to the opportunities presented by this fact for a fresh series of researches 
to discover the precise nature of these differences, and whether these may not 
perhaps indicate the existence in the Indian products of substances of special 
commercial value. The continuance of research in s&ch cases is most desirable, 
not only in the hope of fresh discoveries, but in order to forestall possible com- 
petition. 

66. Reference may also be made appropriately to the success achieved in 
the distillation of sandalwood oil by the Mysore Government. In this case, the 
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M’ork was initiated by the State Department of Industries consequent upon 
the dislocation of the trade in sandalwood, which ensued soon after the 
outbreak of war. The preliminary investigations were made by the Director 
of Industries with the assistance of the staff of the Applied Chemistiy Dei)art- 
ment of the Indian Institute of Science. It was necessary to get results quickly, 
and the resouroes of both the State Department and the Institute of Science 
were concentrated on the problems which arose. Subsequent developments, 
duo to the prolongation of the war and the enormous rise in the cost of trans- 
port overseas, have rendered this venture, for a time at any rate, extraordina- 
rily 'proritable. It is understood that sandalwood distillation was also under 
enquiry in the Forest llesearchiulnstitute, as the matter is of considerable in- 
terest to the Forest Departments of both Madras and Coorg; but the Economic 
Branch of the Institute was ill-equipped to undertake the preliminary inves- 
tigations, and M'&a further hot in a position to carry them out on the scale ncces- 
sai’y to create confidence and so warrant an investment of either public money^ 
or private funds in the establishment of the industry. 

The Forest Department has considered the possibility of utilising tan stuffs, 
and the Inspector-General proposes the appointment of an expert for tans and 
dj^es. Work is, however, already going on in connection with tlie organisation 
for improving the tanning industry under the Indian Munitions Board, for 
the preparation and testing of tannin extracts on a commercial scale ; and this 
.. close connection between the laboratory and the tannery seems to be the correct 
method of tackling the problem. 

Condosions. b7. Although there is much that can be done by the Forest Research In- 

stitute in discovering possible products of value,- in obtaining and disseminating 
information regarding their distribution and quality, and in testing them in the 
laboratory, it seems clear that an organisation of a different nature is required 
to ascertain the results of treating them under commercial conditions. It is 
not necessary? that this organisation should be attached to the Research Insti- 
tute or even in all cases be managed by the Forest Department, so long as the 
necessary touch can be maintained. It is here, wo consider, that Departments 
of Industries will bo able to co-operate with the Forest Department, either by 
establishing pioneer factories, or, where these are -not necessary, in placing the 
data obtained by the research officer before the industrialist in a way which 
will elicit his support. In other ca^os, the suggestions put forward by the 
Forest Uesearch Institute might be taken uj) by other suitable departments or 
by private agency direct, 

necessity ol plan- ^8- There arc certain special industries such as the manufacture of pencils, 
iafions. matches, tea boxes, both ordinary and three-ply, and packing cases, which require 

I a continuous supply of suitable timber within a reasonable distance from the 

I factories, this distance depending on the method of transport. As the species 

suitable for these industries do not as a rule occur gregariously, their concentra- 
tion in plantations is strongly to be recommended. We understand that the 
Forest Silviculturist and local officers are engaged in studying the habits of 
these species, and that the formation of such plantations has been commeitoed 
in Bengal and Assam. Similar measures have been very effective in the case 
of fuel plantations of casuarina on the east coast and elsewhere in Madras, 
where the example has been largely followed by private enterprise. We have 
dealt further with a particular aspect of this subject in Chapter VI, where we 
discuss the various sources from which power can be provided for industrial 
purposes. 



48 


Fisheries* 

69. Striking evidence was also put before us regarding tlie immense future Indian flsheriw 

which awaits a more active development of Indian fisheries. It has been abund- develok*j. 

antly demonstrated by the few investigations that have hitherto been conducted 

in Madras and Bengal into the possibilities of deep-sea fisheries, bytrawling^ 
netting or lino fishing, that a very largo supply of food can be obtained from 
this source. The’ dearness and irregular supply of fish in many cities and towns 
within a reasonable distance from the coast is a subject of general complaint. 

The fishermen are usually men of low caste, ignorant, idle and uneducated, witli 
a low standard of comfort. They are merciles.sly exploited by middlemen^ 
whose exactions lessen the supply of fish and add greatly to its cost. In inland 
waters, various causes, such as the use of certain types of nets and fish traps, and 
the destruction of fish by the periodical emptying of irrigation channels, have 
had a most injurious effect on both the quantity and the quality obtainable. 

70. The Madras Fisheries Department has shown that much can bo done to Work of Hadraa 

improve the methods of sea fishermen in drying fish and preparing fish oil and Depart- 

fish manure, .ils a result of its exertions, some 250 small fish-oil factories have 

been established along the coast, mainly by the fishermen themselves ; and still 
further improvements in the preparation of the oil have been worked out by 
Sir F. Nicholson, the Honorary Director. The possibility of preparing tinned and 
cured fish of high quality has been amply demonstrated op a commercial scale. 

Co-operative societies have been started among fi.shermon, and seem likely in 
course of time to prove both successful in themselves and valuabh; in develop- 
ing a sense of self-respect and a higher standard of comfort among their mem- 
bers. Much experimental work has also been done in connection Avith the 
stocking of tanks, rivers and canals with fresh-wator fish, and the cultivation of 
certain species in lagoon waters offers very promising prospects. We think 
that the Fisheries Department ^deserves even fuller support from Government, 
especially in the further development of deep'.sea fishing. The capture, preserva- 
tion and transport of deep-sea fish require investigation and demonstration on a 
commercial scale. An organisation for the marketing of the fish will also have 
to be provided. Owing to the present uncertainty of the results and the vari. 
ous difficulties interposed by the strong position of middlemen, the absenoo 
of refrigerating storage and other causes, there are many obstacles to overcome, 
and private enterprise is not likely to enter this field, until Government has fully 
shown the possibilities of the industry and expert employes are available. The 
only attempt of which we heard to establish a private industry in fish, on 
modern lines in this province, met with disaster owing to ignorance of local 
conditions, and the example is likely to prove deterrent unless Government leads 
the way. 

The superior staff of the Madras Department consisted in 1917, in addition to 
the Honorary Director, of two Europeans, the marine and piscicultural ex- 
perts, and three Indians, an oil and soap chemist, an assistant to the piscicultural 
expert and an Assistant Director, a highly educated • Indian gentleman, himself 
of the fisherman caste, with European scientific training. The extension of the 
operations of the department will, it may be expected, lead to the training of a 
number of additional experts, whom private companies, when formed, will no 
doubt be glad to engage. The total expenditure on the department in 1916-10 
was Rs. 1,83,000, against receipts of Its. 1,36,000 ; the bulk of the latter, how- 
ever, were payments in respect of certain fishing rights which the department 
administers. 

71. The Bengal Department of Fisheries, which was till recently under I he Fisheries in ottm 
control of the Director of AgriCuliuie, has at its disposal an amount loss than province*. 
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Conclusions. 


a quarter of that expended in Madras, and employs only a European piscicultu- 
ral expert and two Indians. The work of the department has hitherto consisted 
mainly of a general enquiry into the conditions of fish life and fisheries in Bengal 
and Bihar and Orissa ; a few co-operative credit societies have been started, and 
various special enquiries have been made : but the impression left on the Com- 
mission was that the department was seriously in need of staff and funds, and 
that little satisfactory progress was likely on existing lines. There is no reason 
to believe that the possibilities in Bengal waters are in any way inferior to those 
which the Madras dejiartment has shown to exist ; but in Bengal, as in Madras, 
the fishing industry is carried on under very bad conditions. Organised private 
enterprise has not so far taken up the industry with any success, and the 
department appears to be out of touch with what lij:tle exists. Wo are very 
decidedly of opinion that the development of fisheries in Bengal should bo 
taken up fully and energetically, and that the executive staff of the 
department should be considerably improved and strengthened. 

We may remark that the Bombay and Burma Governments do not possess 
any Departments of Fisheries ; and we would suggest that they might well con- 
sider the desirability of establishing them. The latter Government in particu- 
lar draws a revenue of some Es. 30 lakhs from fisheries. 

72. We see no necessity at this stage to propose the creation of an imperial 
Department of Fisheries, but We think that the proposals that we are making 
regarding the organisation of scientific services will have a most important 
bearing on the improvement of fl^.herios in India. To furnish each of the larger 
provinces with the necessary complement of scientists would involve undue 
expense, and an incomplete equipment would bo useless ; moreover, there 
are several large river systems which extend into two or more provinces, and 
the fish which frequent tliem cannot he studied satisfactorily by a purely pro- 
vincial organisation. 

We therefore recommend that the Zoological Survey be strengthened 
by the addition of scientific ichthyologists who would work in close touch 
with, and would occasionally bo lent to, provincial departments. In this way 
they would soon accumulate a store of knowledge regarding the life histories 
and habits of Indian fish, in the absence of which much of the work hitherto 
done has been, and must remain, ineffective. 
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CHAPTER IV. 


INDUSTBIAL DEFICIENCIES OF INDIA. 


73. The sketch of Indian industrial conditions outlined in the preceding 
chapters would be misleading, unless we drew attention to the extraordinary of India’s 
extent to which the country, with its great industrial possil)ilitic8 and re- 
quirements, is dependent upon outside sources of supply for the raw materials 
and manufactured articles necessary in the daily life of a modern civilised 
community. The existence of those deficiencies is prominently before 

industrialists and consumers alike at the present moment, and before 
presenting a list of them, we may briefly discuss their causes. 


74. The basis of modern organised industries in tliose countries where Causes ol 
they made their first appearance, u'as the manufacture of cast and wrought deficiencies 
iron. The invention of the steam engine created the necessity for machine tools, 
to produce parts which would fit with sufficient, accuracy to give smooth and 
eflScient working. The existence of machine tools gr<^atly facilitated the 
manufacture of standardised parts in large quantities, wdiich were in demand 
for the mechanical processes required in textile ahd other similar industries. 

These large-scale manufactures increased the demand for industrial chemicals. 

But, the course of industrial development in India has followed very 
different lines. The political and economic conditions of India in the past have 
created a large export and import trade ; and this trade has brought about 
the present industrial position. A large railway system and such other 
mechanical facilities as were necessary for the preparation and transport of 
produce for export have been brought into existence, but, in the absence of 
an existing iron and steel industry, with imported appliances. The great 
textile industries similarly rely almost entirely on imported plant and spares. 

The obvious need of having repairs done on the spot has led to the establish- 
ment of numerous engineering shops, without any corresponding equipment 
for actual manufacture. * 


76. An examination of the present position of the Indian iron and steel The Indian iron 
industry will show how the deficiency in this all-important industrial factor 
has affected the general situation. in us ly. 

Pig iron has been continuously produced in India since 1875, but it was 
only in 1914 that the steel industry was established on a firm basis ; and 
since the outbreak of war, the capacity of the plant has been strained to the 
utmost to meet urgent military demands. There has, therefore, been no 
opportunity as yet to gauge the results which must inevitably follow’ this 
important industrial advance, made at an extraordinarily opportune moment 
for India. 

The imports of iron and steel in 1913-14, including galvanised iron, tin 
plates, steel sheets and plates, constructional iron work and railway plant, 
amounted to over 1,260,000 tons valued at 25 crores of rupees. In addition 
to these, there were large imports of manufactured iron and steel in the form 
of machinery and millwork, motor cars and under other heads. The total 
capacity of the two large Indian iron works is only a traction of the total 
amount imported, and only simple forms of steel, such as rails and other rolled 
sections, are produced. The war has given a stimulus to extension, and the 

6 
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schemes now under consideration will undoubtedly result in an early increase 
in the volume of outturn and in a wider range of marketable products. 

76. The following brief statement of certain types of machinery imported 
by sea in 1913-14, the. last year of peace conditions, will further illustrate 
the position : — 


Articles. 

Prime-movers . . • • 

» 

. . 

• 

Value. 

Rb. 

83,03,895 

Electrical machinery 

• 

. • 

. 

61,79,440 

Agricultural machinery 


« • 

. 

2,65,335 

Boilers . . . . • 

• 

. « 

• 

35,64,205 

Metal-working machines • • 

• 

. • 

• 

1,45,965 

Oil-crushing and refining plant 

• 

• . 

• 

3,21,870 

Paper-mill plant .... 

• 

. . 

. 

8,48,975 

Rice and flour mills . . 

• 

. . 

. 

16,99,180 

Sewing machines and spares • 


• » 

. 

40,70,055 

Sugar machinery .... 

• 

. « 

. 

4,67,325 

Tea machinery .... 

• 

* • 

. 

21,88,570 

Textile machinery — 

Cotton .... 

• 

. t 

• 

1,78,76,425 

J ute • • • • • 

. 

. . 

a 

1,45,70,236 

Others . . • • • 

. 

• . 

9 

8,58,820 

Typewriters and spares . • 

. 

. . 

• 

11,32,995 

Miscellaneous items . 

• 


• 

1,33,11,180 


The imports of boilers and prime-movers are due to the absence in India 
of a complete system of engineering industries, based on the large-scale 
manufacture of iron and steel. The lack of familiarity with the use of 
machinery among the people generally accounts for the fact that, though 
India’s greatest industry is agriculture, the demand for agricultural machinery 
is limited to the products of a few small local manufactures, supplemented 
by imports valued at about Es. 2^ lakhs. India produces more than 
3,000,000 tons of raw sugar per year, and in addition imports manufactured 
sugar to the value of Rs. 16 crores, yet the value of the sugar machinery imported 
was only a little over Es. 4^ lakhs. Similarly, oil seeds worth pearly Rs. 26 
crores wore exported ; but oil-crushing and irefining plant to the value of only 
Es. three lakhs was imported. With paper and pasteboard imports worth Rs. 160 
lakhs, paper-mill machinery and plant worth only Rs. 3^ lakhs were imported* 
These figures are significant of the exiguity of the efforts hitherto made in 
India to replace imported articles by the manufacture of indigenous raw mater- 
ials. On the other hand, the very large value of the imports of machinery 
for the textile industry is due to the entire absence in India of any engineering 
works capable of supplying her needs, and the consequent reliance on overseas 
sources for this all-essential need of our largest existing industry. The 
direction of Indian industrial development has been thus predetermined by the 
existence of a large export trade in raw materials, and by the ease with 'v^hich 
most classes of manufactured articles could be imported from abroad. Other 
factors arising to some extent out of this general tendency, have helped to 
restrict Indian industrial progress in the past to an incomplete and limited 
development along the lines already indicated. 

77- Where money has been invested in industries, it has generally been 
confined to a few simple and safe enterprises of an obviously attractive nature, 
whilst equally important minor industries have been almost entinely neglected, 
partly through ignorance of the country’s resources in raw materials, but 
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m&inly because commercial firms have prospered too well along conservative 
and stereotyped lines to trouble about undeveloped industries with uncertain 
prospects. Before the war, they could always be sure of importing all necessary 
stores and machinery of assured and regular quality, and they have naturally 
preferred a safe profit from trade, or from such estabfished industries as jute 
and cotton manufacture, to a doubtful return from such ventures’ as 
metallurgical and chemical manufactures. Another contributory cause b an 
been the practice pursued by Government departments of indenting on the 
India Office for miscellaneous stores, which has been to some extent due to 
the absence of a stores-purcbasing department in India. Government rules 
intended to encourage the purchase of locally manufactured articles have not 
succeeded in counteracting the tendency of indenting officers to place on some 
recognised authority the responsibility for price and quality. 

Generally speaking, the industries based on technical science have been 
disregarded, because profits in other ways have been easy and assured. The 
neglect of applied science is perhaps the most conspicuous among! our 
administrative deficiencies. 

78. We have dealt in greater detail in Chapter X with the corresponding DefldenolM in 
dependence of India on imported technologists and engineers. It was to^®****** 
this aspect of the question, as well as to the economic loss caused by importing 

articles which could be manufactured in India, and to the absence of Indian 
capital and management in many existing industries, that the attention 
of those who urged the need for industrial advance was principally directed 
before the war. The incompleteness of our existing system of industries 
has been subsequently brought into prominent notice by the interference with 
industrial supplies from overseas due to the war. This constitutes a serious 
national danger, the extent and gravity of which will be the more clearly 
realised, if we refer in detail to some of the more important manufactured 
materials or articles which are not at present made in India, although the basis 
for their production exists in the form of raw material. 

79. We have already referred to the position of the iron and steel industry. Defideodef li 
In the case of the non-ferrous metals, the Bawdwin mine, situated in the mannta etpred 
Northern Shan States of Burma, contains sufficient lead and zinc to meet in 

full the demands of India for these metals ; but as yet only metallic lead is 
smelted, and, before the war, a small proportion of the zinc ores was exported 
to Germany and Belgium, and afterwards to Japan. These ores are not only 
valuable for their metallic contents, but are capable of yielding large quan- 
tities of sulphur; and the establishment of zinc-smelting works, with 
recovery of the sulphur in the form of sulphuric acid, is a step which is 
absolutely necessary in the interests of existing and future chemical industries, 
and is likely to be undertaken within the next two or three years. At present, 

India does not actually produce refined copper, although the Cape Copper Com- 
pany has already begun smelting for blister and will shortly pla^ refined 
copper on the market. The plant of this company has a capacity of 1,000 
tons of refined copper per annum, which is, however, equivalent to a small 
fraction only of the imports. These, in the form of brass, yellow metal, 
coppex sheets, copper wire and miscellaneous manufactures, amounted yearly 
to over 87,000 tons, valued at Rs. 411 lakhs. In addition, nearly 1,300 tons of 
German silver, an alloy of copper and nickel, were imported worth over 
Bs. 22 lakhs. 

India is apparently well supplied with baukite as a source for aluminium ; 
but until hydro-electric energy is procurable at a cost low enough to permit 
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b) Chemicals, 


of smelting under economical conditions, the metal cannot be produced in this 
country. We believe that one or other of the hydro-electric schemes projected 
on the Western Ghats will he able to supply electricity at a sufficiently cheap 
rate, and it is desirable that Government should facilitate the institution of 
suitable schemes. 

Until 1914, the manufacture of tungsten powrder was practically confined 
to Germany, though, since the outbreak of war, it has been carried on in the 
United Kingdom. Unless tungsten is smelted in India, we shall be unable to 
produce ferro-tungsten and “high-speed” steel, which are almost essential re- 
quirements in modern engineering shops. They are made by highly specialised 
manufacturing processes, which can be successfully introduced into India only 
with the help of some existing company already engaged in the industry and in 
full work. No use is at present made of Indian chromite in the country for 
metallurgical, and very little for chemical, purposes. Ferro-manganeso has 
recently been produced in India, but for other ferro-alloys required in the 
manufacture of specialj^teels, we are dependent upon imported supplies. Most 
of these can be produced only, or at any rate most suitably, in an electric 
furnace, which can be worked economically on a relatively small scale. The 
immediate want, as in the case of ferro-tungsten and aluminium, is a supply 
of cheap electric power, Indian graphite, in most occurrences, is impure, but 
Ceylon graphite can easily be imported. We do not, however, manufacture 
graphite crucibles, a necessity in various metallurgical and other industries. 
India is the principal source of mica of the highest grades, but, in the absence 
of any manufacture of electrical machinery, it has to be exported at present 
in a practically raw state. We have in the Travancore monazite a large 
supply of incandescent earths suitable for the manufacture of gas mantles, 
but owing to our inability to manufacture thorium nitrate in this country, 
the mineral is exported in the form of concentrates. 

India imports chemicals to the value of more than a crore of rupees 
a year ; but owing to the great variety and the relatively small quantities of 
each kind consumed in India under peace conditions, local manufacturers have 
hitherto limited their attention to the few “ heavy ” chemicals«wbich were in 
sufficient demand to support an economic unit of manufacture, and, as in the 
case of acids, were protected by heavy sea freights. Simple drugs and 
extracts arc also manufactured on a small scale, but only in official medical 
stores and a few private factoxies on any recognised standard of purity and 
strength. Though improvement has been effected under war conditions, much 
still remains to be done before we exhaust the possibilities of these important 
products in this direction. We have already referred to the dependence 
of India on outside sources for sulphur, and to the necessity of insisting 
on the local smelting of her sulphide ores. In the absence of any means 
for producing from purely Indian sources sulphuric, nitric and hydrochloric 
acids, and alkalis, our manufactures, actual or prospective, of paper, drugs, 
matches, oils, explosives, disinfectants, dyes and textiles are dependent upon 
imports which, under war conditions, might be cut off. Sources of raw materials 
for “ heavy ” chemicals are not deficient. The output of saltpetre could be 
raised to 40,000 tons per annum, and supplementary supplies of nitrates could 
be produced, if necessary, from atmospheric nitrogen ; but for this again, cheap 
electric power is needed. Salt occurs in abundance, and the establishment of 
caustic soda manufacture, preferably by an electric process that would also 
yield chlorine, is a necessary part of our chemical programme. There are 
available in the country, in fair quantity, many other raw materials necessary 
for “heavy ” chemical manufaclure, in ad^tion to those referred.to under other 
heads ; among them may be mentioned alum salts, barytes, borax, gypsum, 
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limestone, magnesite, pliospliate of lime and ochres. The installation of plant 
for the recovery of by-products in coking has recently been undertaken, but 
for the recovery of tar and ammonia only. The recovery of benzol and related 
products has so far not been attempted, nor has anything been done to utilise 
the tar by re-distillation or other chemical treatment. 

Although India exported raw rubber valued in 1917-18 at 102 lakhs, (o) Vegetable ani 
rubber manufacture has not been started in the country, and goods to the producti. 
value of 116 lakhs were imported in 1917-18. This industry is one of those 
that are essential in the national interest and should be inaugurated, if neces- 
sary, by special measures. Though textile industries exist on a large scale, the 
range of goods produced is still narrow, and we are dependent upon 
foreign sources for nearly all our miscellaneous textile requiremenis. In 
addition to these, the ordinary demands of Indian eonsumers necessitate the 
import of some Es. 66 crores worth of cotton piece-goods, and interference with 
this source of supply has caused serious hardship. Flax is not yet grown in 
appreciable quantities, and the indigenous species of so-called hemp, though 
abundantly grown, are not at present utilised in any organised Indian industry. 

Our ability to preserve many of our foodstuffs’in transportable forms, «r to provide 
receptacles for mineral or vegetable oils, depends on a supply of tin plates, which 
India at present imports in tlie absence of local manufactures. Our few paper 
factories before the war stood on an uncertain basis, and we are still 
dependent upon foreign countries for most of the higher qualities. India 
produces enormous quantities of hides and manufactures certain qualities of 
leather on u relatively small scale by modern processes ; and the village 
tanner supplies local needs only, and with a very inferior material. 

To obtain the quantities and standards of finished leather which the 
country requires, it will be necessary to stimulate the industry by the 
institution of technical training and by experimental work on a consider- 
able scale. This subject is treated at some length in Appendix D. Large 
quantities of vegetable products are exported for the manufacture of drugs, 
dyes and essential oils, which, in many cases, are re-imported into India. 

Some efforts have recently been made to lessen this obvious waste, but, in 
the absence of a sufficient botanical and chemical staff, it has hitherto proved 
impossible to open up the very important and profitable field of industry 
■which indubitably awaits development in this direction. 

80. India’s defective industrial equipment is further exemplified by Other defideoF 
imports of cement valued at Es. 66 lakhs, soap at Es. 76 lakhs, and paints at 

Es. 64 lakhs. The manufacture of these materials has for long been established 
in the country, and has been appreciably increased since the year 1913-14, 
but the extent by which it falls short of the requirements of the country is 
fully evident. 

81. So far we have considered only the case of manufactured materiaU, but Defleiendes in 
these are in many cases of little use, unless they can be converted into articles ^j^i^*****”* ** 
of industrial or domestic value, and Indian manufacturers have in the post 

confined themselves to a very small number of these, which seemed to promise 
certain and large profits. The blanks in our industrial catalogue are of a kind 
most surprising to one familiar only with European conditions. We have 
already alluded generally to the basic deficiencies in our iron and steel industries, 
and have explained how, as a result of these, the many excellent engineering 
shops in India are mainly devoted to repair work, or to the manufacture, hither- 
to mainly from -imported materials, of comparatively simple structures, such 
as roofs and bridges, wagons and tanks. India can build a small marine 
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engine and turn out a locomotive, provided certain essential parts are 
obtained from abroad, but she has not a machine to make nails or screws,, 
nor can she manufacture some of the essential parts of electrical machinery. 
Electrical plant and equipment are still, therefore, all imported, in spite of the fact 
that incandescent lamps are used by the million and electric fans by tens of 
thousands. India relies on foreign supplies for steel springs and iron chains, 
and for wire ropes, a vital necessity of her mining industry. We have already 
pointed out the absence of any manufacture of textile machinery, and with a few 
exceptions, even of textile-mill accessories. The same may be said of the 
equipment of nearly all industrial concerns. The list of deficiencies includes 
all Mnds of machine tools, steam engines, boilers, oil and gas engines, 
hydraulic presses and heavy cranes. Simple lathes, small sugar mills, small 
pumps and a variety of odds and ends are made in some shops, but the basis of 
their manufacture and the limited scale of jiroduction do not enable them to 
compete with imported goods of similar character to the extent of excluding 
the latter. Agriculturists’ and planters’ tools,' such as ploughs, mamooHes, 
spades, shovels and pickaxes are mainly imported, as well as the hand tools 
of improved character used in most cottage industries, including wood- 
working tools, healds and reeds, shuttles and pickers. Bicycles, motor cycles and 
motor cars cannot at present be made in India, though the imports under these 
heads were valued at Bs. 187 lakhs in ] 913-14. The manufacture of common 
glass is carried on in various, localities, and some works have turned out 
ordinary domestic utensils and bottles of fair quality, but no attempt has been 
made to produce plate or sheet glass, or indeed any of the harder kinds ot 
commercial glass, while optical glass manufacture has never even been mooted. 
The extent of our dependence on imported glass is evidenced by the fact that 
in 1913-14 this was valued at Rs. 164 lakhs. Porcelain insulators, good enough 
for low tension currents, are manufactured, but India does not produce the 
higher qualities of either porcelain or china. Attention has been directed 
to the building of steel ships, but until the local supply of steel has been 
greatly increased, it is more than doubtful if expectations in this direction 
can be realised, and it is probable that there are other ways in which our 
present relatively small supplies of Indian steel can bo more quickly and 
more profitably utilised. 

82. The list of industries which, though their products are essential alike 
in peace and war, are lacking in this country, is lengthy and almost ominous. 
Until they are brought into existence on an adequate scale, Indian capitalists 
will, in times of peace, be deprived of a number of profitable enterprises ; 
whilst in the event of a war which renders sea transport impossible, India’s all- 
important existing industries will be exposed to the risk of stoppage, he^ 
consumers to great hardship, and her armed forces to the gravest possible 
danger. 

83. The removal of these deficiencies is one of the main objects of our 
proposals, and the various schemes which we set forth are designed to meet this 
end, as well as to promote the industrial prosperity of the country generally. 
We desire, however, to draw attention here to the necessity of-^ securing the 
inception in India of certain very specialised and essential industries, which 
must be set up in this country at the earliest possible date, if grave dangers 
are to be avoided. Though in many cases the importation of technical spe- 
cialists will be sufidcient to enable our local industrial capitalists to get to 
work, there are a few classes of articles produced only by firms which have 
attained efficiency in their manufacture after the experience of many years 
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-and the expenditure of much money. The machinery and apparatus which 
they employ is often manufactured only by themselves or to their own specifica- 
tions, and its imitation in this country is not possible, nor, were it possible, 
would this be sufl&cient. Therefore, to attain its end, Government must take 
special steps to facilitate the manufacture of these articles in India. Among 
such industries, we would include the production of such essential articles as 
magnetos, incandescent lamps, ferro-tungsten, “high-speed” steel, graphite 
crucibles, special forms of porcelain for insulators, chemical glass, and 
probably also certain forms of “ heavy ” chemicals, rubber and vulcanite. 
In other countries, foreign firms have frequently been encouraged to start 
branches by the existence of high tariff walls; there are also somewhat 
numjBrous examples of direct encouragement accorded to the establishment 
of foreign firms manufacturing lethal munitions ; and we believe that there 
are several cases in which outside manufacturers have been helped to set on 
foot the production of articles needed in the interests of national safety, such 
as motor tyres and locomotives. There are many other important manufac- 
tures which, though they must be carried out on a large scale, involve no 
secret processes that any well-trained specialist should be unable to initiate ; 
and in the inception and stimulation of this large range of important indus- 
tries, the organisation which we propose and the efforts of private industrialists 
will be more than fully occupied for a long time to come. 




CHAPTER V. 


INDUSTRIES AND AGRICULTURE. 

84'. It will be clear rfrom the general trend of this report that the present Importance ot 
position and future prospects of Indian industries depend to a very large extent a^ictdtural 
on the products of Indian agriculture. Wo take this opportunity of stating in ^“P*^^®“**^*** 
the most emphatic manner our opinion of the paramount importance of agri- 
culture to this country, and of the necessity of doing everything possible to 
improve its methods and increase its output. W e consider the iini)rovoment of 
agriculture necessary, not only because it forms the basis on which almost all 
Indian industries must depend, but also for the further reason that the exten- 
sion among the people of a knowledge of'improved agricultural methods, and, 
in particular, of the use of power or hand-driven machinery, will benefit agri- 
culturists both by adding to their income and l)y its educative effect. 

Sudi improvements will, we anticipate, be mainly effected by organisations 
which are in process of development under the (?barge of tlie imperial and provin- 
cial Departments of Agriculture, and though the results attained are not yet 
of much economic importance, they are steadily growing, and will eventually 
demand large manufacturing establishments to produce the maidiinery, plant 
and tools which the ryot will find advantageous as labour-saving devices. 

Agricultural progress will inevitably be followed by a general rise in the 
standard of living, which will create a much larger demand for manufactures 
than now exists, and thus provide within the country a market for the products 
of the increased industrial activity which our proposals arc designed to 
ensure. 

It is obvious, therefore, that the efforts of Government for the im])rovc- 
ment of agriculture should be made pari passu with those which it may adopt 
for the improvement of industries, as the result of the recommendations in this 
report. 


85. We have drawn attention in Chapter III to the large proportion of PossibilitieB ol 
Indian products which are exported in an unmanufactured oondition. The improved 
improvement of agriculture wdll no doubt increase the volume of such products ^^^^**** 
raised in India ; but it is far from likely that the result of this will be a pro- 
portionately greater export of raw produce. The increase of capital, the rise in 
wages, and the economic education of agriculturists, which will result from 
agricultural improvement, are all factors which are likely to assist industrial 
development. To take one example, sugar is an important item of the food 
supply of the people of India, and one reason why such a large quantity is 
at present imported, is the w'ant of adequate means for familiarising Indian 
farmers with the principles of scientific agriculture and for putting them in a 
financial position to take advantage of these. It is scarcely conceivable that a 
similar state of affairs should arise with regard to any other food product of 
equal or greater importance; but the instance of sugar is, at any rate, 
significant of a state of affairs into which a country, which neglects agricultural 
improvement, may easily drift. 

The Indian Famine Commission, 1880, pointed out that “ the numbers who 
have no other employment than agriculture are in large parts of the country 
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greatly in excess of those rcquii*ed for the thorough cultiration of the land.” 
In the forty years which have elapsed since this was written, there has been 
some change for the better, but it is still strictly true that there is a vast field 
for improvement in tie efiicienoy of the methods and, still more, of the imple- 
ments employed by the ryots. It is well known that, in many cases, the yield 
per acre of Indian crops is very much lower than that obtained in other 
countries. The average weight of stripped cane per acre in the principal 
sugar-producing tracts of India is only ten tons against forty tons in Java. In 
India 98 pounds of ginned cotton are obtained per acre ; in the United States 
nearly 200 pounds ; and in Egypt 460 pounds. The average yield of rice per 
acre is only about half what it is in Japan. India cannot, #iowever, claim to 
set off against the lower yield a greater economy in the use of her available 
labour. 


Scope for machi- 
nery in Indian 
agriculture. 


86, In British India, the area under cultivation is approximately 

250.000. 000 acres, of which 40,000,000 acres are, for the time being, fallow and 
unworked. The Census Returns of 1911 show that of the total population, 

80.000. 000 are directly employed on the land, or one person to every 2'6* acres 
of cultivated land. Previously to the outbreak of war, the corresponding figures 
for Great Britain and Germany were' one to 17‘3 and one to 5'4 acres, respec- 
tively. The only crops grown in both England and India on a large scale are 
wheat and bayley ; the respective standards of yield are 1,919 lbs. and 814 
lbs. per acre for wheat, and 1,646 lbs, and 877 lbs. per acre for barley. 
It becomes, therefore, regrettably clear that agricultural operations are 
conducted with much greater efficiency and economy of human labour in both 
Great Britain and Germany than they are in India. This is partly due to the 
superior physique and education of the cultivators themselves, partly also to 
the superior quality of their cattle, but it very largely results from the extensive 
employment of horse and motor-driven machinery in the varied operations of a 
modern farm, such as ploughing, reaping and threshing. The census of produc- 
tion of 1908 revealed the fact that the farmers of Great Britain in that year 
employed nearly 35,000 engines, developing well over 200,000 horse power, and 
it cannot be doubted that since that date the use of small motors and power- 
driven tractors has greatly increased, as agricultural engineers both in Europe 
and America have devoted much time and labour to devising improved machi- 
nery of this class. In India, agricultural conditions are widely different ; but 
there is an equal, if not greater, scope for mechanically operated plant. As 
yet, very littk is in use, chiefly because holdings are small aiid scattered, and 
lyots possess little or no capital. The co-operative movement may be expected 
to promote combinations to secure some of the advantages of farming on a large 
scale, and these would be greatly stimulated by the grant of talcavi loans for the 
purchase of labour-saving machinery. Attention will be drawn to the results 
achieved in this direction in the south of India — not very important perhaps, 
if measured by their immediate economic effect, but of great value as indica- 
ting the line along which development may be pursued with certain prospects 
of success. 


87. Power-driven machinery may be very largely employed in India in 
connection with agriculture : — 


(1) to lift water for irrigation from wells, channels, tanks, watercourses 
and rivers ; 


• P»llow» have been eiolnded $u the ewe of India and included Jn the caie of Great Britain a^ Oernaan^ In 
India fallows are due, as a mb', to aocldental rouforttjne, or to land being on the very margla of oultlvaM<^ Pniow 
laud lu India is entirely neglected} in England and Germany it is kept olean and well cultivaM as a regular feature 
of airrioultnral practice. Meadows and grass lands have been iiifludtd in all three cases, thoagta tjiey are carafoli^ 
treated In England and Germany, and receive little or no attention in In^. 
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(2) to imiirove the land by draining low-lying ground and water-logged 

soil and keeping down the level of saturation in canal-irrigated 
tracts ; and in certain parts of the country, by deep ploughing ; 

(3) to prepare crops for the market in the most profitable form. This 

includes such operations as fibre and oil extraction, wheat grind- 
ing, paddy husking, coffee pulping, tea manufacture, and, most im- 
portant of all, sugarcane crushing, a subject which will be dealt 
with in more detail below ; 

(4) to prepare materials required in agriculture, such as bone meal for 

manure, and crushed or chopped cattle food. 

Scarcely less important, both as an educative influence on the cultivator 
and as a means of impi'oving the efficiency of agricultural labour and the 
quality of the produce, is the provision of hand machinery of improved typos, 
especially for the reaping, threshing and winnowing of crops, and the prepara- 
tion of food* and fodder; also of modern plant and implements worked by 
animal power, to cultivate the land or drive small machines. Further, these 
will also serve as an easy introduction to the use of power-driven machinery 
proper. 

88. We cannot do more than indicate very roughly the extent to which Irrigation by 
the development of irrigation by mechanical methods may ultimately be carried, 
and the following observations are only intended to convey some notion of 
what is possible. There are at least three million wells in India from which 
water is lifted for irrigation, and the number of men and cattle employed on 
this work is very large. The Indian Irrigation Commission of 1901*03 reported 
that the area under nfells was not less than 16 million acres, and they re- 
marked : — “ It may not be sanguine to look forward to a period when the area 
under well irrigation throughout India will have been doubled.” Since this 
opinion w'^as expressed, mechanical methods of lifting water from wells and 
rivers have been greatly developed, and the depth from which water can now be 
profitably raised is at least twice what it was 15 fears ago. This enormously 
increases the volume of underground water which can be tapped, and conse- 
quently the area which might be brought under irrigation. Within the last 
few years, fully 1,000 pumping stations have been established in the south of 
India, and the number is large enough to warrant the general conclusion that 
mechanical methods of lifting water for irrigation can be applied in India on 
a very extended scale. Even if in no more than five per cent, of the wells now 
used for irrigation the use of small mechanically driven pumps were practicable 
and the area under well irrigation developed to the extent the Irrigation 
Commission anticipated, this would mean the employment of about 300,000 
pumping sets at an initial capital outlay of something like 60 crores of rupees, 
with annual working expenses of probably not less than six crores, and with the 
result of very large gains to the cultivators. The manufacture of this immense 
amount of plant, with adequate provision for renewals and repairs, should give 
employment to many large mechanical engineering establishments, which 
would undoubtedly grow up to supply so vast a market. Steam, oil, gas, and 
petrol engines, and electric installations could all bo appropriately used as 
sources of motive power, each on more or le.ss standard lines, which would 
greatly facilitate their manufacture. Similarly, a great variety of pumps would 
be required, and for each there would be a large demand. Where conditions 
are favourable, central generating stations might be established and the 
motive power for driving the pumps distributed electrically, while incidentally 
the demand for belting would keep several largo factories fully occupied. 
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Attention may also bo drawn to the advantages of pumping water from 
rivers for irrigation. Both in Madras and Bombay, some work in this direction 
has already been done, and the Divi island plant on the Kistna river is probably 
the largest irrigation pumping station in the world. The total cost of this 
installation was 20 lakhs of rupees, and it now irrigates an area of 85,000 acres. 
There are many rivem, the perc'nnial flow of which is by no means fully utilised, 
but could be made available, if lifted from the river beds by means of pumps. 
The possibilities of lift irrigation in Sind are unknown, but probably very great. 
The river Indus flows through the country and, by means of inundation canals, 
irrigates considerable areas during the flood season ; but for the rest of the year 
the water flows uselessly into the sea. The project for the construction of a 
barrage across the Indus is still under consideration, and, if it be finally 
accepted as practicable, the work will be difficult and protracted. It seems that 
investigations should be made to ascertain the feasibility of irrigating the land 
by pumps in the meantime. Experimental work can be done at a very small 
cost and can be developed with great rapidity if successful. The possibility of 
growing Egyptian cotton in Sind can be thoroughly tested by a preliminary 
irrigation scheme of this type, and, if'tho results are promising, progress can 
be made with demonstration work in readiness for the barrage irrigation 
system. 


Increased yields 
to be obtained 
from sugarcane 
oultiyation. 


89. In our note on sugarcane (Appendix C), we have drawn attention to 
the results likely to bo obtained by the introduction of central power-driven 
cane-crushing plants. Each of those at pre-war prices cost about Rs. 12,000, 
and is capable of dealing with 100 acres of good cane in a season. Roughly, of 
the sugar consumed in India, throe* fourths is grown in the country and one- 
fourth is imported. Roughly also, of that grown in th^country, one-third is 
wasted owing to the ineflicioncy of tlie primitive methods of extraction. Nearly 
one-half of (his loss might easily be avoided, and, if it were, the profits of cane 
cultivation would be greatly increased. 


We have had much evidence brought before us to show that, under favour- 
able conditions, sugarcane cultivation is very profitable and yields much higher 
returns than can he obtained from most other crops ; but the average outturn 
throughout the country is exceedingly poor, and the area under cane cultivation 
depends upon, and varies with, the relation between the priges obtainable for 
sugar or gur, and those for such crops as paddy and ragi. The ryot’s difficulties 
are want of water for irrigation, the strain imposed upon his cattle during the 
cane-crushing season and lack of capital. The pump will often help him over his 
first difficulty, and the engine nill drive bis mill and reduce the work thrown 
on the cattle to that of carrying the cane from the field to the mill, while 
the larger yield and the smaller expense in working will greatly increase 
his profits. 

Years ago, the iron-roller mill replaced the wooden charki, and now the time 
has come when the power-driven mill should as completely replace that worked 
by cattle. The area under cane cultivation in British India is about 2^ million 
acres. Improvements in the methods of extracting the juice can certainly in- 
crease the yield by ten per cent., and it is equally certain that better cultivation 
and the more extended use of manure should add at least 20 per cent, to the 
gross weight of the crop, making the total increase in the amount of sugar pro- 
duced in India 32 per cent., or more than Tsufficient to render the country self- 
supporting at the present time. The universal adoption of power plants for 
cane crushing would cost about 30 orores of rupees ; this expenditure would be 
justified by the consequent reduction of the nresent cost of cane crushing and 
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by the increased yield of sugar. The indirect gains to agriculture would also 
be of the highest importance. Largo numbers of cattle, aa hose AA'ork must 
be equivalent to many hundreds of thousands, probably millions, of liorso 
power, are employed in lifting water and crushing cane. It is hardly 
realised how heavy is the burden thus entailed upon the farmer’s cattle, and 
how severe tlie resulting deterioration of their working poAver ior purposes of 
cultivation. 

It Avill, therefore, be seen that, oven under the present conditions of Indian 
agriculture, an expenditure of 80 crores of rupees upon machinery for well 
irrigation and canc crushing alone Avould be highly remunerative, and it is pro- 
bable that thereafter a further, and possibly greater, outlay would prove iirolit- 
able. Rough figures only have been given to convey some idea of the scale on 
which operations might ultimately be conducted, but they suflBcc to sIioav that 
in this direction alon^ a vast mechanical engineering industry and many oiiicrs 
subsidiary to it Avould inevitably spring up throughout the country. 


90. Oil seeds arc growm on an average area of about 15 million acres in improvements in 
British India ; a large proportion of the crop, valued at about 86 crores of oil extraction, 
rupees, is exported in normal years and the remainder consumed locally. The 
extraction of oil is practised to some extent AAdierever oil seeds arc groAvn, 
chiefly by means of bullock-driven ghanis, Avhich are neither efficient in ex- 
pression nor economical in labour Power-driven mills are found to some 
extent in Calcutta, Bombay and elsewhere, i)articu]arly on the Avest coast for 
the treatment of copra ; but there is room for great extension of their use, 
especially for types of plant which Avill gh^c a more complete extraction. This 
is perhaps of less importance in the case of oil seedi? which yield cake ior cattle 
food ; but when the cake is used for manure, as in the case of castor seed, any 
oil left in it is wasted. Indeed it is probable that even in cake used for cattle 
food any excess of oil ov(^r five per cent, is wasted, and that, in all cases Avhere 
edible cake is directly used as manure, any oil contents whatsoever are not 
merely valueless, but actually harmful. In recent years, the extraefiou of oil by 
continuously operated screw-presses has become more common ; this la’ocoss has 
proved very satisfactory in treating certain kinds of Indian seeds, and there is 
undoubtedly a large field for its employment. As in the case of sugarcane 
crushing, and for the same reason, it - is desirable to eliminate cattle-driven 
mills and to employ more powerful and, therefore, more efficient means of ex- 
traction. At present, so large a percentage of the oil available from the seeds is 
left in the cake that there seems to be a fair prospect of successfully working 
the latter over again by solvent processes, Avhich arc capable of extracting the 
oil almost completely. This would be a groat gain in the case of fertiliser cakes. 

But, as regards fodder cakes, the Indian ryot is not yet convinced that his 
cattle can only usefully assimilate a small proportion of the oil contained in 
the cake which he feeds to them, and, therefore, he still prefers to feed his 
cattle bn cotton seed rather than on cotton-seed oil cake. 


91. Even from the point of view of Indian industrial development, the Bileots of 
necessity for increased efforts for the improvement of agriculture is clear. The ^cultural 
ideal before^^e Department of Agriculture is the production of a larger output 
of more valuable crops, with smaller demands on human and animal labour. 

This will result in a greater creation of Avealth and an increase in the raw 
materials for industries ; will ease the difficult problem of the supply of cattle ; 
and will liberate additional labour for industries. 
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92. We may again emphasise the imperative importance of keeping the 
Department of Agriculture in close touch with modern developments connected 
with the generation of power. India is not yet at all accustomed to a free use 
of mecliauical appliances, and it should be an important function of the Depart- 
ments of Industries and Agriculture to encourage their introduction in every 
possible way. Experience in t)ther countries is not directly applicable to India , 
and a special study of the local conditions is essential to rapid and sustained 
progress. The Director of Industries in each province should have a complete 
laboratory, equipped for the mechanical testing of small prime-movers and the 
machinery that they arc intended to drive. I'he requirements of the ryots 
should be studied, and any defects in the machinery should be carefully noted 
and communicaled to the makers. Eor a long time to come, the employment of 
machinery in agricultural India will largely depend upon the completeness and 
efficiency of the official organisation which is created to encourage its use and to 
assist those who use it. 
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CHAPTER VI. 

POWER. 

93. The distribution of the natural resources for genera tins; energy which Position of 
a country possesses, mainly determines the location of, at any rate, those India in res- 
industries in which the cost of fuel for power and heat bulks largely in 
the total manufacturing charges. 

In the mill and general engineering industries, fuel is chiefly required to 
generate power, and, though its cost is important, it is seldom the dominant 
factor. With sea transport available to coast toAvns, with the extended railway 
system which the country now possesses and with other sources of fuel sui)ply 
yet to bo mentioned, no great difficulty appears to be experienced in any part of 
India in obtaining coal or some form of fuel, at what may be deemed a 
reasonable cost for ordinary power purposes It may here be observed that the 
greatly increased eflBciency of our methods of e.on verting licat into work during 
the last 20 years has materially improved the j)ositiou of India as a potential 
user of mechanical appliances, though the effect is not yet fully apparent, 
owing to natural reluctance to relegafe to the scrap-heap ob.solete but sorvio(‘- 
able plant. Engines are in use which, though they are still mechanically in 
good condition, require much more steam than a modern engine of the same 
size. The institution, however, of certain important industries, for example 
electro-smelting and some electrolytic chemical processes, is possible only when 
power is available at rates well below the cost at which it can usually bo 
obtained through the medium of heat engines. 


Sources of Power Supplies. 

91. As we have already seen, the distribution of coal in India is very Coal, 
irregular, being chiefly confined to the old province of Bengal, where the 
deposits are of great extent ; to tlie Central Provinces and Central India, 
where the fields are only partially developed, and, so far as is knowm, contain 
only coal of an inferior description ; and to the Hyderabad State, which 
possesses the Singaroni field yielding a steam coal of fair quality. 

For metallurgical purposes the supplies of suitable coal are greatly 
restricted. The Tertiary coal of north-east Assam produces an excellent coke, 
but its situation naturally limits its use ; there are also similar coals in some 
of the smaller Assam fields, like Daranggiri, wdiioh are not yet served by 
railways ; but the only large supply of good coking coal so far established, 
and within an area suitable for industrial development on modern lines, is 
that of the Gondwaua fields of Bengal and Bihar. 

Even in these Gondwana coking coals, the high percentage of ash and 
correspondingly low calorific value reduce their radius of economic use under 
conditions of railway transport, and it will be still further diminished, as the 
shallow seams are exhausted and the deeper coal is worked at higher cost. The 
demands for coal from the Bengal fields are rapidly growing, and the metallur- 
gical developments that are economically desirable or are necessary on the 
round of militarjr security, will increase the demaud for the best qualities of 
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coal to an extent that necessitates a special survey of the situation, with a 
view to introducing economies* in the methods of mining and consumption. 
Wo recommend that this question be taken up at an early date. Such a review 
of the fuel situation in eastern India should include an examination of 
measures in progress for rendering more accessible the undeveloped fiel38 of' 
Assam. 

The coals of the Central Provinces are generally characterised by high 
percentages of ash and moisture with correspondingly low calorific values. As 
sources of power, therefore, these coals have a limited sphere of utility, and 
being, so far as is known, unsuitable for coke making, their use is limited to 
steam raising. 

Coal of Tertiary age, generally inferior in quality and limited in quantity, 
is obtained from small fields at Palana in the Bikanir State, in the Salt 
Ptange of the Punjab, in Jammu and in Baluchistan. These sources of 
su 2 )ply are insufficient to moot the demands of industries conducted on 
anything approaching modern lines. 

05. The forests are capable of yielding important supplies of wood fuel, 
which can bo most advantageously employed, after conversion into gas, to 
generate power in internal combustion engines. Gas plants are obtainable 
which can be worked with the wood either in its natural state or after its 
reduction to charcoal. But wc may observe, in passing, that the uso of wood in 
steam boilers, when the steam is required for power jiurposes, is extremely 
wasteful and sliould be discouraged as much as possible. The forests of India 
are unfortunately confined chiefly to the hilly tracts, and over large areas the 
cost of transport of wood fuel is so heavy as almost to preclude its use. 
Further, the evidence wc have gathered, chiefly from the officers of the Forest 
Department, does not encourage the idea that, even in the neighbourhood of 
the forests, the supply of fu6l is capable of any very great expansion. Little or 
no information could be obtained regarding the rate of reproduction of fuel 
trees in natural forests, and the opinion was generally expressed thaf it would 
be necessary to have recourse to extensive planting to meet any heavy and 
continuous demands for wood fuel at reasonable rates. Only at Changamanga 
in the Punjab and in the south of India, chiefly in the neighbourhoods of 
Madras and Bangalore, have fuel plantations been at all extensively made. 
The results obtained from casuarina plantations along the Coromandel Coast 
have been very satisfactory, also those from the comparatively small areas on 
the Nilgiri Hills planted with eucalyptus. 

Wc consider that the economic aspects of forestry in relation to the fuel 
supidyof the country have hitherto not received sufficient attention. We 
desire to direct attention to the advantages of wood distillation as a method of 
obtaining charcoal and certain valuable by-products, acetate of lime, methyl 
alcolml and wood tar, by the sale of which the local cost of the charcoal would 
be greatly reduced. For all but the smallest units of power a suction gas plant 
is extremely convenient and efficient, and we recommend that any methods 
which are likely to cheapen the cost of fuel for such plants should be the 
subject of detailed investigation and trial. 

96. There is no possibility of estimating the prospects of oil production, 
and it would therefore bo unwise to rely on this form of fuel to make up 
for the depletion of our coal supplies. The serious economic value of the - oil- 
hearing areas in Baluchistan and the Punjab is still far from being estab- 
lished as a commercial proposition ; thp oil field of north-east Assam has shown 
very slow expansion, and the value of the new fields at Badarpur in central 
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Assam«has yet to be demonstrated* In Burma, the three main fields of 
Yenangyaung, Yenangyat and Singu are being rapidly exploited, and no others 
likely to replace them have so far been proved, in spite of extensive and costly 
prospecting operations. 

It is very undesirable that the fuel supply of the country should be 
derived from external sources, and we were informed that in the Madras 
Presidency and Mysore, this aspect of the question had been considered by the 
Departments of Industries, whose officers now recommend the use of suction 
gas plants for all units of over ten horse power when charcoal can be obtained 
at a reasonable rate, and endeavour to confine the employment of the oil 
engine to power units below this size Petrol is-chiefly used in motor oars and 
small engines which are only intermittently employed. As a source of indus- 
trial power, it is unimportant ; but the demand for it for other purposes is likely 
to grow, and the provision of a suitable substitute is generally recognised as 
desirable, if not actually imperative. On several occasions our attention was 
drawn to the possibility of making industrial alcohol from hitherto neglected 
vegetable materials, some of which appear to -be sufiiciently promising to 
justify investigation and experiment. We recommend that a more liberal jiolicy 
should be followed by the excise authorities in respect of the class of denaturant 
prescribed, and more regard might he paid to the likelihood rather than to the 
mere possibility of frauds upon the revenue, when the requirements of com- 
mercial users conflict with excise regulations. 

97. The value of wind power in India is very small, owing to tlie lightness Wind power, 
of the prevalent winds, except along the sea coast and on the Deccan 
uplands. For industrial use this source of power is too intermittent and too 
uncertain, and it can only be employed with advantage for lifting water, 

either for domestic purposes or for irrigation. In the first case an elevated 
tank, in the other a storage reservoir is necessary ; and only where these can 
bo cheaply installed is it worth while to set up a windmill. Such mills are 
not common now, but the increasing cost of labour and the growing tendency 
to resort to mechanical appliances will probably lead to a more extensive use of 
them in the future. 

98. The principal reason why India has been able to develope water power Water powers 
only to a limited extent is that the seasonal character of the rainfall makes 

storage works in most cases a necessity, and the outlay involved in their 
construction, unless the water can be used for irrigation afterwards, is likely to 
raise the cost of power above the rate at which it can be generated by other 
means. The progress that has been made in the development of hydro-electric 
methods of generating and distributing electric energy has, however, opened 
out new prospects in India, w'hich, in recent years, have been greatly enlarged 
by the investigations of engineers in the Bombay Presidency and the practical 
results which they have obtained. Before the electric transmissicn of power 
overlong distances became a practical success, the use of water power in 
India was confined to one or two fairly large cotton mills, as at Goknk and 
Ambasamudram, to a number of small factories on planters’ estates in the 
hills, and to numerous small water wheels on hill streams and at falls on the 
irrigation canals, which drive flour mills. 

The Mysore Durbar set up the first central hydro-electric installation in 
India on the Cauvery river at Sivasamudram in 1903. Beginning with 4,000 
horse power, the central generating station has been gradually enlarged, till at 
the present time its capacity is about 18,000 horse power, the majdr portion of 
which is transmitted at 70,000 volts over a distance.of 90 miles to the Eolar 

8 
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gold fields. The irregular fliow of the Cauvery has been OTercoiiii||llhj the 
construction of a dam across the river at Kaunambadi near Seringapatam, 
which stores sufidcient water to maintain a minimum flow of 900 cubic feet 
per second. The Kashmir Durbar subsequently established a hydiro-electric 
station on the Jhelum river near Srinagar ; but in this instance, the anticipated 
demand for power has as yet been only partly realised. In western India, 
attention was drawn to the potentialities existing in the heavy rainfall on the 
country fringing the Ghats and the facilities offered for the construction of 
hydro-electric installations by the very steep drop to the plains. After years 
spent in surveys and the preparation of plans, a company was formed with 
Indian capital, which has carried out a series of u orks in the neighbourhood 
of Lonavla, and these, though not yet complete, already supply the cotton 
mills in Bombay with 42,000 horse power for 12 hours a day. Additional 
works of a similar character, but on an even larger scale, arc now being 
constructed in the Andhra valley, and are umler contemplation in both the 
Nila Mula and Koyna valleys, though progress is greatly delayed by the war. 
The electric energy now supplied to Bombay is roughly equivalent to that 
which would be obtained from 600 tons of coal a day, and the reduction of the 
Bombay demand by this quantity is, under war conditions, a matter of great 
importance. It is expected that about half a million horse power will be 
obtained froiii the Western Ghats, which can either be transmitted to Bombay 
or utilised on the coast for electro* chemical industries, such as the extraction of 
aluminium from bauxite and the manufacture of nitrogen compounds from 
the air. 

Elsewhere in India comparatively little use has been made of water power, 
though numerous cities and towns have been equipped with steam-driven 
electric installations for the supply of light and poAver. Undoubtedly the most 
important sources of water power immediately available are to be found in the 
streams and rivers draining the Himalayas ; but, except for the electric lighting 
of hill stations like Simla and Darjeeling, no profitable application of it has yet 
been discovered. The main Indian centres of population and industry, except 
Bombay, are situated at great distances from those parts of the country where 
the natural features exhibit possibilities for the generation of water power. 

99. The preliminary reconnaissances which have been made have yielded 
very little reliable information as to what can be done in the future. We now 
require hydrographic surveys on a much more elaborate scale than has hitherto 
been attempted. In view of the increased possibilities of water power due to 
the recent advances in electro-chemical and electro-metallurgical technology, 
these are now likely to produce results of practical importance. Large 
amounts of water power are in commercial use in other parts of the world for 
the manufacture of iron, steel, alloys, aluminium, calcium carbide and various 
nitrogen compounds. As we have elsewhere pointed out, it is imperative that 
some, if not all, of these industries should be established in India, and in order 
that they may be successfully worked on a commercial basis, the operations 
will have to be on a very large scale. In these industries the working cost is 
mainly made up of two items, the interest on the capital outlay and the cost of 
power consumed. They are essentially power industries, which can only be 
carried on where very large amounts of power can be obtained at rates below 
those usual in industrial centres. While for ordinary industrial operations a 
continuous supply of power throughout the year is essential, it may, perhaps, 
be practicable to shut down these highly specialised industries for two or 
three months in the year, during the peri^ when the water supply is at its 
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lowest This would increase the number of probable sites for hydro- 

eleotrio stations by diminishing Idle cost of storage works. 

The storage of water for irrigation is well understood, and the general 
principles underlying its successful application have been tliorouglily worked 
out. It is now necessary to reconsider the question of the storage and regula- 
tion of water, with the double object of power supply and irrigation. Irrigation 
engineers in recent years have not lost sight of this possibility, but are 
naturally still inclined to regard tho power question as one of subsidiary 
importance, and are, therefore, unwilling to accept any compromises which 
would involve the sacrifice of irrigation to water power or interfere with their 
existing regime. Hitherto, prospecting for water i)ower has not been recognised 
as an essential duty of the Public Works or any other Department, and, as 
already stated, very little has been done ; but the necessity for electro-chemical 
and thermo-electric industries altei's the situation. 

100. We think it undesirable that the task of prospecting should be left Eeasons why 
entirely to private entorj)ri8e, as in the majority of cases such work could only Oovenunent 
be undertaken by strong financial syndicates, whose interests would not in ®ome 
cases coincide with those of tho public or of Government. Eor the following 
reasons, such work is more appropriately the function of a Government 
department : — 

(1) Only Government can fairly estimate the effect of displacing an 
agricultural community, which would be the case in most roservoir 
schemes. 

(2) Only Government can readily ascertain the laud rights affected, and 
can adjust conflicting claims, especially udiere the storage area may 
be in one province, while the power site, through an accident of 
topography, may he in another, or even in a Natn^e State. 

(3) Only a Government department can afford to undertake the long- 
period gauging operations that are necessary, especially in the case 
of rivers like those of the Peninsula, which are subject to great 
seasonal variations. 

(4) Unless a systematic hydrographic survey be undertaken hy Govern- 
ment, it will be impossible to formulate precise rules for the grant 
of concessions, and private companies will, therefore, be compelled 
ordinarily to ask for exclusive privileges over large arens to forestall 
imitation and competition. Incidentally it is necessary that these 
rules should be sufficiently generous to attract private enterprise, 
without tying up for long periods areas that ought to be prospected, 
and without allowing large schemes to inhibit activity in the pro- 
motion of small local ])Ower schemes, or oonver.'*ely smnll interests to 
preoccupy the choicest sites in neighbourhoods which might 
subsequently be found suitable tor larger schemes of more general 
public utility. 

(6) Only Government can initiate and carry through joint and 
interdependent power and irrigation schemes. 

We, therefore, consider it necessary that Government should take in hand 
a systematic survey of the country to ascertain what hydro-electric possibilities 
exist, and we are of opinion that this should be started at once in view of the 
necessity of selecting, as early as possible, the best sites available for certain 
power industries. Delay to determine the resources of the country in tliis 
direction may involve much expenditure which might be avoided with tho help 
of a previous survey. In the absence of adequate data, we refrain from express- 
ing an opinion on the question of the agency* to be employed in carrying out 
ftiinh works. The analosT of the Irrigation Department suggests that, when 
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the power is distributed over wide areas and to many consumers, the work should 
be undertaken by Government ; but in other oases, such as the establishment of 
metallurgical or chemical works by private agency, a single consumer may be 
granted concessions to enable him to create his own water power. Leases of 
water power should provide for the resumption or transfer of rights and for the 
acquisiticKi of the hydro-electric plai^ on an equitable basis, should it become 
necessary in the public interest, or should the initial industrial undertaking 
be compelled at any time to cease working. 

Proposals for generating water power from canal falls and other 
irrigation works should be considered by a joint committee composed of 
officers of the Public Works and Industries Departments, so that conflicting 
interests may be adjusted as far as possible, and the utilisation secured of 
any sources of power which now exist or can be created. 
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CHAPTER VII. 

THE INDIAN IN INDUSTBIEl. 


101. We may now examine further the part played by Indians of all The sban taken 
olasses in the industrial development of the country, in order to ascertain the ^ fliflewnt 
lines along which this tendency may he further stimulated. In a subse- 
quent chapter we deal with the conditions under which factory labour lives, and develogment. 
show that these are in the highest degree antagonistic to any improvement in 
eflBciency. These conditions are not easy to alter ; but it is obvious that the 
great obstacles are the lack of even vernacular education and the low 
standard of comfort. The higher grade of worker, the mechanical artisan, 
in the absence of adequate education has also been prevented from attaining a 
greater degree of skill. He finds himself where he is, less by deliberate choice 
than by the accident of his obtaining work at some railway or other 
engineering shop, or by the possession of a somewhat more enterprising spirit 
than his fellows. There is at present only very inadequate provision for any 
form of technical training to supplement the experience that he can gain by 
actual work in an- engineering shop, while the generally admitted need for a 
more trustworthy and skilful type of man is met at present by importing 
chargemen and foremen from abroad. 

Traders, employers and financiers differ very widely throughout the 
country in efficiency and in the degree of success which they attain. This 
must be ascribed to the fact that, in the absence of a proper system of industrial 
education and a considered policy of encouragement to industries, hereditary 
predisposition and the influence of surroundings have been left to produce 
their inevitable effect. The castes which exhibit the highest degree of 
intelligence arc, with few exceptions, those whose functional characteristics have 
in the past been religious leadership, government service, or trade, and it is 
from these that the leading Indian industrialists, financiers and merchants 
have hitherto been mostly drawn. Though the representatives of these classes 
have attained a high degree of success in Bombay and Gujerat, and though 
there are numerous instances of successful Indian industrial enterprise in 
other parts of the country, Indian capitalists generally have followed their 
ancestral tradition of rural trade, and have confined themselves to the 
finance of agriculture and of such industries as already existed. When com- 
munications were improved and India was brought into effective touch with 
the outside world, traders took advantage of th^ changed position merely to 
extend the scale of their previous operations. Like the landlords, they 
lent money to the cultivators and found a profitable investment in landed 
property. In trade and money-lending and, to a less extent, in financing 
village artisans, the trading classes found that large and certain gains wore 
to be made ; while modern industries required technical knowledge, and 
offered only doubtful and, in most cases, apparently smaller profits. The failure 
of the more intellectual classes to take advantage of the new prospects was 
especially marked in Bengal, where it contrasts with the success of local 
European enterprise. Here and in most parts of India, these classes grasped 
eagerly at the prospect of Government, professional, and clerical employment, 
and freely availed themselves of the system of education which was brought 
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into being by the British Government, partly with a view to fit them for that 
very work. The effect of the purely literary type of education, which was the- 
only one generally provided, has been so freq^uently discussed that it is not 
necessary to pursue the subject here in detail ; it is, however, very necessary to 
realise its importance as a factor which has militated against industrial develop- 
ment, and to emphasise the necessity for a system of education which will 
impart a practical bias to the minds of Indian youths.v 

102. The state of affairs in Bombay is altogether different. If the oaijse be 
sought, some indication of it may be found in the fact that Indians have held a 
large and important share in the trade of Bombay since the city first came into 
English hands. The Maliomedans of the west coast, especially, traded by sea 
with the Persian Gulf, Arabia and East Africa from much earlier times. The 
Parsees and Hindus from the northern Bombay coast districts are recorded, at 
the beginning of the British occupation, as taking, with the Mahomedan sects of 
Khojas, Mernons and Bohras, a most important .•share in the trade of the 
port as contractors, merchants, financiers and shipl)uilder8, and have throughout 
shown thcmselw's little, if at all, inferior to the Europeans in enterprise, and 
usually In command of more capital. 

The valleys of the Nerbada and the Tapti had been for ages devoted to 
the cultivation of cotton. A considerable export trade was carried on from 
Broach and Surat, the ports at the mouths oF these rivers, with the aid of 
an efficient maritime population. The Parsees also after settling in this 
tract secured a share of the trade With the silting up of these rivers and the 
increase in tlie size of ships, Bombay became the centre of the export trade 
from ibe west coast of India The import of coal from England facilitated 
the starting of the first cotton mill in Bombay -in 1851 by a Parsee, Mr. 
C. N. Davar. The nmnber of mills increased slowly at first, and it was not 
till the cotton boom of the early sixties had. come and gone, and the value of 
steady industrial investments had made itself ap})reciated, that it became consi- 
derable. By 1876 it had risen to 29, and the manufacture of cotton had 
become accepted as a safe and profitable investment for capital, while by 1889 
it had increased to 69, after which came a lull, but a further rapid rise took 
place after the year 1896, and the subsequent expansion has been continuous^ 
Much of the ca[)ital invested was derived fi’om the profits made in the opium 
trade with China, and, of course, from the money which the cotton boom brought 
into Bombay. The cloth trade with Africa and Arabia and the yarn trade with 
China had become important by 1882. The closing of the Indian mints in 1893 
to the free coinage of silver, together with the industrial develojiment in recent 
years of Japan, which now not only supplies its own needs but is a keen competitor 
with India in the China yarn market, have to some extent retarded the rapidity 
with Av hich the Bombay yarn industry was previously expanding, and have 
turned the attention of those interested in it to the production of cloth on a larger 
scale. At the present time, the number of mills controlled by European interests 
is trifling, and the proportion of European mill employes also tends to decrease. 
The marked contrast between the trading and industrial position of Indians in 
Bombay and Calcutta, and the light thrown thereby on the important question 
how to assist the Indian people, generally, and educated Indians, in particular, 
to take an increased share in industrial enterprise, must be the excuse for a 
somewhat prolonged discussion of this subject. 

It is noteworthy that in many cases the classes most successful in industrial 
and trading enterprise do not care for employment of a nature demanding skill 
in industrial technique. In some paipts of India,- Brahmins, though less 
engaged in trade, produce a fair number of engineers and other skilled 
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industrialists. It is not in manual skill, if they care to acquire it, or in the 
capacity for understanding technical problems, that the castes which have in 
the past sought knowledge rather than commercial success, are deficient ; it is 
rather in enterprise and in busiifess sense, qualities which cannot he developed 
by a purely literary education and are more dependent on youthful environment. 

A few individuals, possessed of greater determination or aptitude than their 
fellows, have, however, achieved varying degrees of success, 

103. A brief account of the stoadesAi movement, a popular effort to promote Hie 
indigenous industrial enterprise which was taken up by the educated classes in fflovsnwni 
most parts of India, though especially in Bengal, will illustrate both the 

desire of more advanced Indians for the industrial progress of their countrymen, 
and the causes which have hitherto combined to prevent their realising this 
ideal to any groat extent. 

The necessity of securing for India the profits which accrue from the manu- 
facture of her raw materials, to the export of which her commercial activity 
has hitherto been mainly confined, had for many years been urged on the 
Indian public by Europeans as well as by Indians. Among the latter, the late 
Mr. Justice Kanadc was the leading exponent of the new views, which 
involved an appeal to Indian capitalists to invest their funds more largely 
in industry, and to the younger members of the literary castes to abandon their 
traditional aversion from manual labour and to fit themselves for industrial 
enterprise. The Indian Industrial Conference, started in 1905 expressly 
to furtlier this cause, has met regularly every year since, and lias devoted itself 
to the dissemination of industrial information and to a propaganda of its views 
among the educated classes. At a slightly later date, awadeahi principles began 
to receive the support of the more advanced Indian politicians, especially in 
Bengal owing to local causes. The success ol Japan lu her war with Russia 
appealed strongly to the imagination of educated Indians, udio saw in Japanese 
progress and efficiency an example of what could be accomplished by an eastern 
nation. It was to (he policy of the Japanese Government that the great 
industrial advance of Japan was ascribed by them, and numerous Indians began 
at this time to repair to that country for industrial training. These causes 
led to the increased use of Indian goods and to the starting of small factories 
by Indians, especially for the manufacture of piece-goods, soap, 
matches, pencils, and cutlery, and of stores where the products of these 
factories were to be sold. This was in itself a laudable idea, and it was 
financially supported by many persons who were Entirely free from all extreme 
political views. But the boycott of foreign goods, which was the form given 
to the movement by some of its more advanced supporters, carried with it the 
elements of failure, by alienating in many quarters the sympathy and support 
which it might otherwise have claimed. 

104. The original movement also suffered from serious errors. Too many of 
its disciples were apt to suppose that, because an article was manufactured 
abroad and imported into India, it could necessarily be made in India at a 
profit. Unfortunately also, the promoters of the newly established concerns 
lacked business ability and practical experience, and overlooked the fact that 
the imperfect theoretical knowledge of an industry, acquired from the study of 
books or even in technical institutions, is an insufdoient equipment for under- 
taking manufacture on a commercial scale. Professional men and landowners 
put money into businesses that commanded no better technical direction and 
expert knowledge than those of youths half trained in this way. Even where 
more experienced men were forthcominic to carry on the actual work, the industry 
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or its location was too often selected by its promoters without a due considera- 
tion of the economic factors involved ; and concerns were frequently started 
with inadequate capital. For reasons which are discussed in the next chapter, 
Government was unfortunately not equipped to meet the tide of enthusiasm 
half-way ; to guide it to success by expert aid and business advice ; and to place 
the country on the path of sound industrial development by the provision of 
Systematic technical and commercial education. The swadeshi movement thus 
resulted in numerous failures, almost always due mainly to lack of business 
aptitude and commercial and industrial experience in classes which had had no 
opportunity of acquiring them. It says much for the strength and soundness of 
the feeling which underlay the effort, that it still remains to some extent 
effective, and that a few professional men and landoumers are still found, 
in Bengal and elsewhere, who support stoadeshi enterprises with such capital 
as they can afford. 
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CHAPTER VIII. 


GOVERNMENT INDUSTRIAL POLICY IN RECENT YEARS. 


.105. The commercial instincts of the East India Company had from its History d 
earliest days in this country led it to make various attempts to improve those 
Indian industries from which its export trade was largely drawn, as, for example, poUoy of * 
by organising and financing the manufacture of cotton and silk piece-goods and indodrial 
silk yarn, although this policy met with opposition from vested interests in development. 
England, which were at one time suflSciently powerful to insist that it should be 
suspended and that the Company should instead concentrate on tlie export from 
India of the raw material necessary for manufactures in England. The effects 
of this traditional policy continued for some time after the Company had ceased 
to be a trading body, and evdn after it liad been replaced by the direct rule’of the 
Crown, and doubtless moulded such subsequent efforts as were made in the same 
direction by Government. But as laissez-faire views gradually gained increasing 
acceptance both in England and in India, these spasmodic efforts became less 
frequent, and the first attempt at a general policy of industrial development took 
only two forms— a very imperfect provision of technical and industrial educationi 
and the collection and dissemination of commercial and industrial information. 

One expression of the latter policy was the Calcutta Exhibition of 1881-85, which 
led to the-institution of the Calcutta Commercial Museum, now pari of the 
Indian Museum, and to the examination of Indian industrial resources by the 
Reporter on Economic Products. Sir George Bird wood's work on the “ Indus- 
trial Arts of India,” the “Indian Art Journal,” the Indian and Colonial 
Exhibition held in London in 1886, and the institution about 1890 of a series of 
provincial monographs on Indian industries may be regarded as isolated and 
desultory efforts in the same direction. Various experts also were employed to 
investigate matters of industrial iaij)orlance and awaken interest in them, while 
the Geological Survey began to deal with the economic uses of mineillls, a 
branch of its work which was more definitely systematised from about the year 
1904. 


All that was done, however, was due rather to a few far-sighted individual 
officers than to any considered and general policy on the part of Government, 
though it is true that Government recognised the need for such a policy by the 
creation in 1905 of a separate imperial Department of Commerce and Industry. 
Even so, it is believed that this department by no means took the form originally 
contemplated by Lord Curzon, the Viceroy responsible for its inauguration. 
It is to the initial phases of this movement and to the severe set-back which it 
received in 1910 from a decision of the then Secretary of State, after detailed 
proposals for organisation and work had been actually elaborated in the United 
Provinces and Madras, that we now desire to draw attention. 


106. In 1907, a conference was held at Naini Tal by Sir John Hew ett, Vaitad 
Lieutenant-Governor of the United Provinces, who had been the first Provinces. 
Member in charge of the new Department of Commerce and Industry. 

The proposals accepted at this conference included the appointment 
of a provincial Director of Industries, advised by a board of officials and 

business men, whose main functions were to be the acquisition and dissemina- 
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tion of industrial information, the introduction of new and the stimulation 
of existing industries. For these purposes the Director was to be provided 
with an export staff, and to have the control of industrial and technical 
education and, in particular, of a technological institute to be established at 
Cawnpore, the professors attached to which were to assist by investigation and 
advice in the solution of industrial problems. With the help of the staff of 
the technological institute, the Director was to pioneer new industries and to 
experiment in' improved methods and demonstrate their application to certain 
existing industries on a commercial scale. In their Resolution No. 1163-XVII* 
415, dated 27th August 1913, the United Provinces Government reviewed the 
extent to which subsequent experience had led them to modify their ideas, which 
had, however, only been carried into effect to a very limited degree. Their 
most important conclusions were that the headship of the technological institute 
should be separated from the Directorship of Industries, owing to the fact that 
a scientist w'as clearly needed for the former and a man of general industrial 
and economic knowledge with a business instinct for the latter; and the 
recognition of the truth that the science of directing organised industrial con- 
cerns can only he learned by experience, and not'in technological institutes, 
however elaborate their equipment. 

In pursuance of the recommendations of the Naini Tal conference, loans or 
grants were given to several concerns, especially to sugar factories. Some of these 
were spent, under the advice of the Government Sugar Engineer, in remodelling 
existing factories. The inevitable difficulties besetting these early attempts to 
assist industry, in the absence of a properly considered and accepted policy or 
of a systematised organisation to give effect to it, are well exemplified by the 
history of the loan given for starting a sugar factory in the Gorakhpur district, 
and of the experimental cotton-seed oil factory at Cawnpore. The loan of seven 
lakhs of rupees was granted to the sugar factory in the hope that it would induce 
capitalists to establish cane factories on modern lines. It does not appear to 
have had any marked effect in this direction, nor in the training of Indian 
apprentices as sugar makers, which w’^as one of its conditions. Though the 
proposal was examined and reported on in the first instance by the Sugar 
Engineer to Government and the Director of Agriculture, the terms of the loan 
did rfot bind the company to accept advice from, or even to permit inspection 
by, any Government officer. The machinery and the process adopted were not 
in all respects suited to Indian conditions ; the first season or two were unfavour- 
able, and the enterprise naturally suffered at first. 

The Government pioneer oil mill was started at Cawnpore under the 
fiianageraent of a European agency firm, to investigate the possibility of the 
extraction of cotton-seed oil on a commercial scale. The venture was initiated 
without the assistance of any expert in cotton- seed oil manufacture, and was 
subsequently closed down in consequence of orders of the Secretary of State 
of which more will be said below. The mill had not worked long enough to 
yield definite data of commercial value, though the results wore said to be 
promising. It was made over to private owners, who found it necessary to 
modify the plant installed by Government, which was not of the most suitable 
type for itSi purposes. 

1 07. In the early nineties of last century, proposals that the water power, 
which would become available on the completion of the Periyar irrigation 
project, should be utilised in the manufacture of aluminium by the then now 
electrolytic methods, had awakened interest in the Madras Presidency. Nothing 
has come of these proposals, and to this day the water power remains' undeve- 
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loped ; but in 1898, Government sanctioned experiments at the School of Arts 
in working up sheet and ingot metal procured from the British Aluminium 
Company to determine whether the metal would prove useful to the people of 
India, and, if so, to build up a market for it in the country, which would justify 
the establishment of hydro-electric works for its production from Indian ores. 

It was thought that, if aluminium could be smelted in India, it might prove a 
convenient substitute for copper, brass, tin, zinc and lead in many of their 
industrial and domestic applications. The average yearly imports of copper and 
brass from 1891 to 1896 had been over 24,000 tons witli a value exceeding tu'o 
crores of rupees, and it appeared well worth while to make some attempt to 
introduce a metal, which could ultimately bo manufactured in the country, 
as a substitute for those which, as it then seemed, must be imported. In the 
course of six years, a fairly large business in aluminium hollow-ware was 
developed, and a demand was created which led to the establishment of a 
number of small factories in other parts of India. At the end of 1003, the 
Madras Government considered that they could not usefully carry on the work 
any longer, and they sold their plant and stock en bloc to the Indian 
Aluminium Company for a lump sum which left them with a clear profit of 
Us. 30,000 on their experiment The imports of the metal thereafter steadily 
increased, and in 1912-13 amounted to nearly 1,800 tons valued at over 25 
lakhs of rupees, but the outbreak of war seriously restricted further progress, 
and the prohibition of imports of aluminium in 1916 necessitated the closure of 
the factory, at least temporarily. The experiment has not yet achieved its 
original object, but it has created a large market for aluminium in India 
which is a desirable preliminary to the establishment of works in the country 
for the extraction of the metal. During the five years 1911 — 1916 (in two 
of which operations were seriously affected by the war) 6,737 tons of 
aluminium, valued at over 89 lakhs of rupees, were imported. 

The success which attended their initial industrial endeavour led tlie 
Government of Madras in 1899 to obtain sanction from tlie Secretary of State 
to the appointment of a whole-time oflicer, to supervise and stimulate technical 
and industrial education. In the first instance, the appointmenl. was sanctioned 
for three years and was renewed for a similar period, and finally, in 1906, was 
extended for a further period of five years, when the officer was designated 
the Director of Industrial and Technical Enquiries. A detailed history of the 
w ork in Madras has been prepared under the orders of the Local GoTernment 
and submitted to us as a “ Memorandum on the Department of Industries in 
the Madras Presidency,” (Appendix J.). Prom this memorandum it will be 
seen that step by step the Madras Government committed themselves to an 
increasingly active policy for the promotion of industries. Hand-loom weaving 
was greatly developed, the chrome process of manufacturing leather was intro- 
duced, iirigatjpn by pumping was started and boring for water was undertaken ; 
in addition, an organisation was created for assisting private individuals to 
install power-driven machinery and plant. These numerous activities aroused 
the opposition of the local European commercial community, who interpreted 
them as a serious menace to private enterprise and an unwarrantable interven- 
tion on the part of the State in matters beyond the sphere of Government ; on 
the other hand, the Indian public approved of the policy which had been 
pursued. 

108. There were, however, certain incidents in the history of the develop- Effect of lord 
ment of industries in Madras which merit special notice. An industrial ^ 

conference was held at Ootaoamund in 1908. The Madras Government Order industrial 

No. 2894, dated 17th October 1908, reviewing its recommendations, appointed policy. 
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a special officer under the title of Director of Industries, to control pioneer 
enterprises and practical industrial education, and to establish a bureau of 
industrial information and an industrial museum. The conference bad 
recommended that he should be assisted by an Advisory Board. Technical 
education was to remain under the Director of Public Instruction. But when 
the scheme was laid before the Secretary of State (Lord Morley), the essential 
feature of experiment and demonstration by Government agency on a 
commercial scale entirely failed to secure his approval. In / his despatch 
No. 50-Kevenue, dated 29tb July 1910, Lord Morley said that the results of the 
attempts to create now industries were not of a character to remove his doubts 
as to the utility of State effort in this direction, unless it were strictly limited 
to industrial instruction and avoided the semblance of a commercial venture. 
The policy, which he was prepared to sanction, was that State funds might be 
expended upon familiarising the people with such improvements in the 
methods of 2 )roduction as modern science and the practice of European 
countries could suggest. Purther than this the State should not go, and it must 
be left to private enterprise to demonstrate that these inaprovements could be 
adopted with commercial advantage. 

Lord Crewe, who followed Lord Morley as Secretary of State for India, in 
his despatch No. 24- Revenue, dated March j2th, 1912, expressed views some- 
what divergent from those of his predecessor : — 

“ The creation of a separate Dejiartment of Industries in the Madras 
Presidency must turn on the question of the functions proposed 
to be assigned to it. As regards the latter, I must reaffirm my 
predecessor’s decision against the extension of its activities to 
trading on commercial lines. I have no doubts as to the wisdom 
of that decision. At the same time I desire to point out that the 
Government of Madras appear to have placed too limited a 
construction upon the orders given in my predecessor’s despatch 
of 29th duly 1910. The policy which, he then sanctioned was 
that State funds might be expended upon familiarising the 
jreople with such improvements in the methods of production as 
modern science and the practice of European countries could 
suggest. This need not be interpreted as confining instruction 
solely to industrial schools. I am prepared to recognise that in 
certain cases instruction in industrial schools may be insufficient 
and may require to be supplemented by practical training in 
workshops where the application of new processes may be 
demonstrated ; and there is no objection to the purchase and main- 
tenance of experimental plant for the purpose of demonstrating 
the advantages of improved machinery or new processes and 
for ascertaining the data of production. I have, for example, 
in view the experiment which the Government of the United 
Provinces is now carrying on with a small sugar plant. 
Such an experiment does not exceed the limits witliin which 
the Government of Madras may promote the industrial develop- 
ment of the Presidency.” 

Lord Oreu’e stated in addition that he was prepared to sanction the cons- 
titution of a Department of Industries on the lines subsequently laid down in 
the Madras Government Order No. bb«, dated April Ist, 1914, where the func- 
tions of the Director of Industries are defined as follows : — 

(1) to collccl information as to existing industries, their needs and the 
possibility of improving them or of introducing new industries; 



72 


(2) to carry out and direct experiments connected with such enquiries ; 

(8) to keep in touch with local manufacturers, to bring the results of 
his experiments to their notice and to obtain-their co-operation 
iu the conduct of operations on a commercial scale ; 

(4) to supervise the training of students ; and 

(5) to advise Government with regard to technical matters involving 

legislation. 

109, Even •after Lord Crewe’s despatch tho Government of India seemed 
to be ig. doubt as to how far they would be justified in sanctioning proposals 
for demonstration plants, financial assistance and other forms of direct aid 
to industries. Their desire to move in these matters, which had not so far 
reached tho stage of active fulfilment, had received a decided set-hack. Tho 
diflELculties were increased by the fact that they had neither the organisation 
nor the equipment to give effect even to the comj)aratively limited policy sanc- 
tioned by Lord Morley. It was not, however, till some time after the out- 
break of war that they resolved to exailiine tlie question in a comprehensive 
way, and to that end appointed our Commission. 

The attitude of Government did not satisfy the important section of 
Indian public opinion wliich desired the industrial regeneration of the country. 

The reversal ot the policy enunciated by Lord Morley was frequently demand- 
ed ; and the success of Japanese industries, brought home forcibly to India by 
a very large increase of Japanese imports, was cited as an instance of Avhat 
a previously backward eastern nation could accomplish Avith Government 
encouragement. 

lljO. The Eastern Bengal and Assam Government hold a conference at SubseqAient 
Dacca in 1909, which made certain proposals involving the creation of 
Department of Industries and the establishment, in connection with a scheme action, 
for technical and industrial education, of a central institute at Dacca, one Eastern Bengal 
function of which would he to impart, AAuth the help of small Government 
factories grouped round it, practical training under commercial conditions. The 
introduction of pioneer factories was also proposed. The Secretary of State (now 
Lord Crewe) expressed general approval in his despatch No. 12-Public, dated 
19th January 1912. A scheme had also been devised for a technological institute 
at Calcutta ; but owing to the readjustment of the boundaries of the Bengal 
provinces in 1912, it Avas found necessary to recast both these schemes, and 
with this object a report AA'as prepared in 1913. No practical effect has so far 
been given to these proposals, which have been criticised in paragraph 219 of 
the Bengal District Administration Committee’s report as tending to give too 
purely educational a bias to the objects and methods of the Department 
of Industries. 

The United Provinces Government appointed a Director of Industries in United 
1910, and further loans were subsequently made to various industrial concerns I’rovinoei. 
by this Government A dep6t for the sale of the products of cottage industries 
was started at Cawnpore ; a glass worker and a press-tool maker AA^ere obtained 
from England ; and various investigations were made into the possibilities of 
certain local products, notably dyes and tanning extracts. 

Directors of Industries have been appointed by tho Governments of Other Proriaoit, 
Madras, the Punjab, Bengal, Bombay and the Central Provinces. These 
appointments have been filled, at any rate temporarily, from the Indian 
Cml Service. 

In Madras, the Industrial Department was broken up,* after the receipt Uadnu. 
of the Secretary of State’s orders of 1910, into a Pumping and Boring 
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Department directly under Government, and an Inspectorship of industrial 
schools under the Department of Public Instruction. Both these branches 
were for a time under the control of the same officer, who was assisted by 
dyeing and leather experts in other work which he was also detailed to super- 
vise. The Industrial Department was reconstituted, with effect from 21st 
March 1914, but owing to various causes little progress has been made in the 
work under the charge of the dyeing and leather experts, though a central 
institute for dyeing, weaving and metal work in Madura is under construc- 
tion, and a tanning and leather school has been in existence for some years. 
After the outbreak of war, the Madras Government thought that an. effort 
should be made to take advantage of the temporary cessation of foreign com- 
petition to start new industiies and revive certain ostensibly promising 
industrial ventures which had previously failed. The manufacture of glass, 
paper and pencils, and oil-seed milling were attempted, but unforeseen difficul- 
ties arose from inability to obtain plant-and the services of suitable experts. 
The glass experiments completely failed, and the attempt to introduce modern 
methods of milling oil seeds, owing to non-delivery of the neachinery, did not 
advance beyond the experimental stage, the results of which were favourable. 
The manufacture of paper was started again at Punalur, and, after unsatis- 
factory experiments with a number of Indian woods, the pencil factory set up 
in M adras has achieved considerable success with cedar wood imported from 
British East Africa. 

In Bombay, an Advisory Committee was appointed in 1916 lo report on 
such schemes as Avere submitted for its approval, and advise the Government as 
to the support which should be extended to these- At the beginning of 1918 
this committee was dissolved at its own suggestion and replaced by a ^rector 
of Industries. 

In the Central Provinces, the Director of Agriculture in 1911 was 
appointed Director of Industries also and charged with the main task of aiding 
certain selected cottage industries. The staff of his department included a 
textile expert and a European craftsman, who is head master of the School of 
Handicrafts at Nagpur, and whose duties include the giving of advice and help 
to local artisans in wood and metal. In 1917, a separate officer was temporarily 
appointed as Director of Industries. 

In almost all provinces, the Departments of Co-operative Credit assist 
cottage industries to organise, finance, purchase and distribute on co-operative 
lines. Little, if any, progress, however, has yet been made in co-operative 
production. 

111. Industrial surveys wore undertaken at various times between 1890 
and 1914 in Bengal, the United Provinces, the Punjab and the Central Pro- 
vinces. The Bengal Government in particular carried out no less than three, 
but nothing definite seems to have resulted from any of them except the report. 
None of these surveys was made by officers with technical knowledge of any 
industry, and they were all confined to a description of the various provinces 
from an economic point of' view, including superficial accounts of organised 
industries and more detailed investigations of small and cottage industries, with 
descriptions of processes, rates of wages, cost of raw material, and prices of 
and demand for products. The reports usually include proposals on very general 
lines for the improvement of local industries, with schemes for the organisation 
of the necessary staff. They are useful only for administrative pur]X)ses as 
reviews of the existing industrial position, and as affording a basis for the 
organisation of a local Department of, Industries. Expert examinations of 



74 


particular industries also have been made in Bombay, but the publication of 
ihe information so acquired lias not had much, if any, practical influence on 
the public. 

This account of the efforts made by Government for the improvement of 
Indian industries shoM’s how little has been achieved, owing to the lack of a 
definite and accepted policy, and to the absence of an appropriate organisation 
of specialised experts. Such experience as has been gained in the few attempts 
which have been made by the Imperial and the Local Governments is chiefly 
of a negative character ; much valuable time has been lost, during which subs- 
tantial advances might hare been registered, and the outbreak of war, wliich 
should have proved an opportunity to reap the fruits of progress, lias sersred 
mainly to reveal and accentuate startling deficiencies. 
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CHAPTER IX. 

THE ORGANISATION OF SCIENTIFIC AND TECHNICAL 
SERVICES AND THE PROVISION FOR RESEARCH 
WORK IN INDIA AND ABROAD. 

112. In the course of our tours we visited the Porost Resenrch Institute Existing pwitioB 

at Dehra Dun, the Agricultural Research Institute at Pusa and the Indian worli 

Institute of Science at Bangalore. We also inspected the laboratories and 
equipment for research work in the Agricultural Colleges at Caumpore, Nagpur, 

Coimbatore and Lyallpur. Eurther we made a special point of ascertaining 

what facilities existed under the Education Department in schools or colleges, 
under other departments of Government or privately, for research work, which 
would in any way promote the industrial development of the country. We 
also took occasion to enquire to what extent useful work has been done for India 
by the Imperial Institute, and to nhat extent it was considered desirable to 
refer problems to scientific men at home. 

We were impressed by the value of the work Avhich has already been 
done in the organised laboratories, and by the absolutely unanimous opinion 
which Avas expressed by all scientific officers as to the inadequacy of the 
staffs in point of numbers. Everywhere we were brought face to face vith 
unsolved problems, requiring scientific investigation on an extended scale. 

On the one side, we saAV the results accomplished by enthusiastic scientists, 
which, regarded from the purely economic aspect of tbe question, have added 
enormously to the productive capacity of India ; on the other side, we were 
told by forest officers, agriculturists and indigo planters, engineers and manu- 
facturers of the limitations placed upon the development of their work and the 
frequency with which they Ai ere brought to a standstill by a ^jack of knowledge 
regarding matters which could only be ascertained by systematic research 
work. Such success as has been attained by the Institutes at Pusa, Dehra 
Dun and Bangalore should not be gauged solely by its pecuniary returns, as 
the experts employed have had their attention directed to specific problems 
urgently calling for solution, and those which were likely to yield immediate 
results have naturally been taken up first. 

We do not propose to deal with the general problems of pure scientific 
research ; but in relation thereto, attention should bo forcibly drawn to the 
striking success obtained hy those officers in Government departments whose 
position has eqabU^ them to specialise in their work. 

/ ' / /i 

113. As industries conducted on modern lines, with facilities to keep abreast Soientiflo adfloa 
of developments in other countries, require technical as much as commercial essential 
experience and efficiency, it is desirable that each scheme should be examined Pwhminary to 
by appropriate technical specialists before Government grants concessions pp 

promises in advance any form of support to a new industrial enterprise. 'The 
absence of such technical officers and the consequent inability to distinguish 
between the good and the unsound industrial schemes offered, have given 
rise to .undue hesitation in granting reasonable concessions. Frequently, 
therefore, there has been displayed by Government officials an apparent 
indifference to industries, which has been confirmed in the public mind 
by the absence of any openly expressed jiolicy of encouragement. 
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The maintenance of a staff of suitable technologists and scientific experts 
is thus essential to industrial development. The most prominent deficiency 
and most promising field is in connection with research work on the raw 
jnatorials of the country, especially on the vegetable products. As a 
consequence of the maintenance of a well organised, though small, 
Geological Survey Department for the past 60 years, our information 
regarding the mineral resources of the country has reached a relatively 
satisfactory stage ; indeed, there are various mineral propositions that 
are merely awaiting advances in other directions for exploitation to commence, 
and Government has, at its command, in the Geological Survey officers, 
a corps of specialists who can be relied on for the necessary advice as 
development proceeds. 

114. In the case of vegetable ])roducts, however, which occur in such 
enormous quantities and great variety, comparatively little work has been 
done of the kind necessary to translate the purely scientific data into a 
form suitable for the investing industrialist. Sir George Watt* has 
gathered together a mass of material which, in bulk, is evidence of 
the great amount of work done by him and by many other workers, 
official and private. But examination of the data concerning any product 
of probable commercial value generally brings into noticeable relief our 
ignorance of the very facts that are necessary for satisfactory industrial 
enterprise. 

Samples of vegetable products have been examined by scientific workers, 
either in India or abroad ; chemical analyses and other tests have been made ; 
but often there is a doubt as to whether the samples were representative, whether 
they represented the plant at its best, whether similar or better results could be 
obtained under regular commercial practice, whether the material occurs in 
quantities that Avould permit of economic assembly at a suitable place of 
manufacture, or whether the accessory conditions are such as to justify capital 
outlay. Data such as these are necessary before a wise investor will risk his 
money in an industrial enterprise that depends on the maintenance of a 
supply of raw^ * material of the right sort obtainable under favourable 
conditions. 

115. These data, it is true, can be obtained by any private individual or 
enterprising company, but it is important to remember that the individual or 
company, wdio undertakes “ prospecting ” work of any kind, expects very 
properly to be paid for each successful find much more than its actual cost : 
he must cover those of his losses that are due to unsuccessful ventures, and 
thus each enterprise that is taken up becomes charged with the expenses 
of those that are abandoned, the capital is correspondingly “ diluted ”, and 
the industry is handicapped. 

For most industries, it is not the chief raw material that gives the wise 
investor anxiety so much as the accessories. Thus the expert prospector of 
one substance may find his favourable results of no use, without favourable 
results of a wholly different class. Further, for general industrial progress 
the manufacturers of India must be in a position to make use of the results 
of work done elsewhere ; but to apply them to Ideal conditions is often by 
no means easy. In some instances, the information available is designedly 
left incomplete and gaps have to be filled in by trials and experiments, whilst 

• ‘‘Commercial Products of Iudia**i published uuder the authority of the Secretary of State for India by 

John Murray, 190S, which is a short edition revised to 1908 of Watt’s “Dictionary of the Eoonomio Produeta 
of Iniia.”— Calcutta, 1885-1699. 
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the adaptation of methods and processes to Indian conditions and to Indian 
materials often involves research work of a complex and diflScult character. 

Between the first stage of the inception of an industrial undertaking and its 
actual realisation there is usually a necessity for scientific and expert control. 

Much money in the past would have been saved, if the importance of tlieso 
preliminary investigations had been realised. Ordinarily, no firm can afford 
to risk the cost of employing the various experts so required in an uncertain 
venture. This is more appropriately the business of the State, and the survey 
of its natural resources should be undertaken systematically, not in the form 
of an isolated series of special prospecting tests, which results in frequent 
repetitions, with wasteful overlapping of results and embarrassing gaps. The 
best intentions on the part of Government and a wise policy of industrial 
encouragement will never have their full value, unless preceded by a systematic 
survey of the country’s natural resources. Private enterprise, however, n ill 
follow in a healthy form and with little artificial stimulus, when suflBcicnt 
information of the right kind is made available in a way that reduces the 
opportunities of the speculator to prey on a credulous investor. The striking 
financial results, which followed quickly and directly after the employment 
from about 1906 of scientific specialists in agricultural research, demonstrate 
the wisdom of investing in moderh science, and indicate also the opportunities 
that have almost certainly been missed in many other ways that affect 
the prosperity of the people and the revenues of the Slate. We have thus no 
hesitation in recommending a very substantial increase in the scientific and 
technical services as essential to industrial development. 

116. We have discussed with various witnesses the form of classification Existing lack of 
and organisation most likely to be effective for the scientific services of a country organisation in 
of the size and varied character of India. 1 he problems of yiurc research 

require a high degree of specialisation, which will become more pronounced 
with the development of the sciences generally. For the practical application 
of the results of research, however, a wider appreciation of other sciences, an 
acquaintance with business methods, and sometimes intimate local knowledge are 
necessary. India has at times had the benefit of both typos of scientific men, 
and for want of official co-ordination has often suffered from both. 

In addition to a general deficiency of scientific and technical officers, there 
is a noticeable absence of anything approaching a natural classification of the 
various classes of experts employed. Scientific and technical officers are 
employed, sometimes as whole-time officers in an organised and graded service ; 
at other times as experts on short-term agreements. There is a general want of 
uniformity and an absence of system about their functions, powers and terms 
of service. We have found the scientific experts forming heterogeneous 
groups, with no uniform conditions of service, with no definitely established 
policy or precise limits to their activities. The result is waste of money in 
duplicating equipment, absence of combined effort to form satisfactory reference 
libraries, overlapping of research work on some questions with consequent 
neglect of others, absence of authoritative check as to tlie value of results, 
confusion among the general public, and a disconcerting variety of isolated or 
short-lived serial publications. 

117. If one takes any single science, say, zoology, the problems that arise 
may be referred, in a purely haphazard way, to any one of many zoologists — to 
an officer working under the Forest Department at Debra Dun, to any one of the 
various kinds of zoologists employed by the imperial or i)rovincial Agricultural 
Departments, or at the Indian Museum at Calcutta. Not, one of these officers 

10 i. 
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has any regular means of knowing what the others are doing ; there is no one to 
check bis results, and no one journal to which outsidera can refer as covering 
the whole range of zoological research activities in India. The zoological staflF 
of the Calcutta Museum has recently been constituted as a Zoological Survey 
of India, but there are still more ofl&cial zoologists outside than within the 
new department, which consists of only four zoologists. ^ 

The members of the Botanical Survey of India are only five in number, 
but all are largely occupied ■w’ith extra-departmental duties, while a far 
larger number of official botanists are employed in quite other departments. 

For the various chemical problems that are essential to industrial 
development in the country, this form of organised confusion exists even on a 
larger scale. , Chemists are cm ployed- by the various provincial Agricultural 
Departments, but some of them we found to be occupied with problems like 
dyeing, paj)er-pulp making and the extraction of drugs, being apparently 
unconscious of what has been done, and is now being undertaken, in other 
parts of India. Chemists are employed at the cordite factory near Wellington 
under the Ordnance Branch of the Munitions Board. A tinctorial chemist is 
employed under tlie Director of Industries in Madras, and another under the 
Director of Industries in the United Provinces. A mineral chemist works 
under the Geological Survey. One or two metallurgical chemists are engaged 
as inspectors of steel at Kalimati. Chemists are employed in the Medical 
Stores Department, in the Mints, in the Forest Department, under the 
Superintendent of Local Purchases, under the Collectors of Customs, as 
professors in various Government Colleges, and as chemical analysts to Local 
Governments, while there appear to be no definite conditions governing the 
reference of chemical problems to the Imperial Institute in London. Most of 
these chemists may be required to give authoritative advice on any branch of 
chemistry ; they are in isolated posts, generally wdtL no official prospects of 
promotion of a kind that would satisfy any scientific man of energy and 
ability. It is not nuthin any one’s powers to obtain a collective opinion on any 
chemical question. The permanent official establishments are also supple- 
mented at irregular times by the employment of temporary exports, on the 
apparent assumption that India has insufficient problems to occupy the life’s 
work of one man in connection with such large industries as silk, tanning, 
glass, glycerine, paper-pulp, and soap. 

Apart from the dissipation of energy due to tliis unorganised variety, the 
employment of isolated experts, whether permanent or temporary, results in a 
waste of money. A scientific service, with a definitely established position, 
can attract recruits for smaller initial jiay than one of unknown prestige. 
Many of the scientific specialists quickly reach their maximum salaries, and, 
witnessing the gradual rise in pay and position of thSir contemporaries in 
other services, naturally grow disoontented, and consequently become of 
reduced value to the country. In view of the fact that no quantitative 
standard can be established to gauge sijieutific research, no one can say what 
the country loses by discontent among its scientific staff. ' 

jUunification ol H8. There are two principal ways in which scientific officers can be 

IdtntUlc ottoers. classified, viz., {a) by taking the single science subject as the main bond of union, 
or (b) by taking the application of the va'rious sciences as'the line of primary 
grouping. The Geological Survey and the Agricultural Departments are our 
most satisfactory cases to illustrate each method of classification — the science of 
geology is the bond in the first case, and the application of such- sciences us 
entomology, botany and chemistry to agriculture in the second. 
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The Geological Survey is organised and equipped to deal with all problems («) The 
connected with the development of our mineral resources, namely, the various as the bond ; 
branches of pure geology required to complete the general geological map of Geological 
India, mineral statistics, information regarding mineral occurrences, and the 
conditions under which prospecting licenses and mining lease*! are granted. 

The department touches on public education by making its reference museum 
accessible to the public and by lending officers for short periods as college 
professors. Three advantages have followed from this compact structure 

1. Everybody in India, Avhether an official or a private ])erson, knows 

exactly whether a definite problem does, or does not, come within 
the province of 'the Geological Survey ; 

2. The activities of its oflicers can never overlap those of another 

department without being noticeable, while no other official, 
either of the Government of India or undel* a Local Government, 
can pose as an authority on mineral questions without obvitmsly 
trespassing on the functions of a recognised and established 
department ; 

3. To the rest of the scientific world a member of the Geological Survey 

always retains liis caste as a geologist, and tlie director of the 
department occupies ex officio an honoured position. 

These circumstances add to the prestige of the department and tend to 
foster an esprit de corps, ivliich lends an additional attraction to the service. 

The department has maintained without interruption, since its foundation, 
a set of serial publications which, being the only publications of their kind in 
India, enable it to enjoy the benefit ^if a monopoly in making exchanges wiih 
other institutions abroad. As a result, it possesses one of the most satisfactory 
reference libraries of its kind. This feature is one of very great importance, 
for it is difficult to over-estimate the value to the department of the certainty 
with which an officer can rely on his library in following up a line of research in 
any branch of pure or applied geology. 

The scientific officers of the Agricultural Department arc bound together (6) Application ol 
by the fact that their various sciences are applied to agriculture. At the Pusa sriences as the 
Kesearcli Institute the scientific officers include mycologists, economic botanists, 
entomologists, bacteriologists and chemists. In each of the provinces, one finds. Forest Depart- 
in addition to one or two recognised agriculturists, representatives of some one ments. 
or more of these accessory varieties of scientific officers. "VVe have been 
impressed with the high quality of officers who have been recruited in this way, 
and by the keenness which they show. They commence with a higher initial 
pay, and, up to ten years of their service, they have hotter prospects than the 
Geological Survey officers ; but their official prospects are limited to the 
disappointingly short and blind alloy into which they entered at an ago too 
young to consider the ultimate a8j)ect of this question. On the other hand, 
there is no check on the quality or quantity of work done by the various 
provincial officers. The chemist, the entomologist, or the botanist of each 
provincial Agricultural Department is a law unto himself, and is without 
the stimulating infiuence of other men of the same .scientific caste. Although, 
for example, there is a principal for the Agricultural College at Coimbatore, 
the scientific officers as.sociated with him, namely, an agricultural chemist, 
an economic botanist, a mycologist, and an entomologist, form, for I'esearoh 
jiurposes, separate departments, each being free to communicate direct with 
the Director of Agriculture for the province 



80 


Some of these specialists find it necessary to publish their results in extra- 
departmental journals. The plant pathologist at Pusa, for example, finds that 
his most suitable journal is one published at Berlin, and his scientific interests 
thus tend to become more closely linked with German vegetable pathologists 
than with his colleagues in the Agricultural Department of India. 

A perusal of the list of agricultural publications in India shows the wide 
field of literature over which the agricultural researcl^ worker must range 
before he can bo certain that he has discovered the latest and most up-to-date 
information on his subject. 

The publications of the Agricultural Department fall into two main 
divisions : — 

I. Those issued by the Imperial Department of Agriculture: — 

1. The Agricultural Joumal-of India. (Quarterly.) 

2. Memoirs. (Occasional) in series, such os Botanical, Entomological, 

Chemical, Bacteriological and Veterinary. 

3. Bulletins. 

4. Annual Reports, viz., 

(i) Scientific reports of the Pusa Agricultural Research Institute, 

(including the Report of the Imperial Cotton Specialist). 

( ii) Report on the Progress of Agriculture in India. 

(iii) Report of the Imperial Bacteriological Laboratory, Muktesar. 

Besides these there are Proceedings of the Board of Agriculture (biennial) 
those of sectional meetings of the Board, and monographs and books. 

II. Those issued by provincial Departments : — 

(1) Annual Reports on the administration of the provincial Veterinary 
and Agricultural Departments. 

, (2) Annual Reports on the working of the Agricultural Stations. 

(3) Occasional leaflets and bulletins on special subjects in English or 

vernacular for the use of cultivators and others. 

(4) Magazines on popular lines in English and vernacular, either 

conducted by the department or under its patronage. These are 
monthly or quarterly, and are designed to keep the cultivators of 
the province in touch with the work of the department. 

At the Forest Research Institute, Dehra Dun, we found a forest economist, 
a chemist, a botanist, a silviculturist, and a zoologist, each working on his own 
special lines under a senior Forest officer as Director of the Institute. It is the 
business of the Forest Economist to detect, if possible, ways for bringing the 
forest products into greater use for the various technical industries. To make 
his office of any practical value, therefore, he must acquaint himself with the 
details of industries like paper-making, match manufacture, the extraction of 
drugs, essential oils and perfumes, besides having a knowledge of the various 
uses to which special kinds of timber can be devoted. His activities cover a 
field nearly as wide as that formerly attempted by the Reporter on Economic 
Products to the Government of India ; and, even if the range of subjects which 
he is supposed to know were possible to any human being, he would quickly 
realise that, by devotion to his special work, he must sacrifice his prospects of 
promotion to the higher posts in the Forest Department. There is also a single 
chemical adviser, whose research work has indicated the occurrence of valuable 
chemical materials obtainable from the forests, hardly one of which he can 
follow to the stage of establishing an industrial proposition that would justify 
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commercial enterprise. His results, obviously, ought to come under review 
by a chemical service, which would include chemists who could make an 
independent estimate of their importance, and practical chemical engineers 
who could give authoritative information as to their comnciercial value, and 
thus facilitate the exploitation of the raw products, either departmentally or 
through chemical manufacturing companies. 


119. Before balancing the relative merits of those two systems of grouping Efleot ol syitoma 
scientific ofidccrs, it is necessary to take into consideration the way in which o* olassifloation 
Local Governments may he affected by the adoption of cither. There is no 
doubt that the second system of grouping officers, according to the practical 
application of their special subjects, lends itself more easily to the immediate 
requirements of Local Governments. The Geological Survey is strictly imperial 
in character and its officers are beyond the control of any Local Governments, 
but the range of its existing functions could not bo undertaken b}'^ any Local 
Government, except by the institution in its province of another department 
of practically the same size ; for the department is no more than large enough to 
include the necessary variety of specialists, together with an allowance for 
casualties, unsatisfactory recruits and leave. On the score of expense alone 
provincial duplication in this way would be impracticable. Local Governments 
naturally desire to have control of the scientific officers working’ in their 
provinces ; they believe that their interests are not always sympathetically 
considered by the heads of imperial departments ; and the problems awaiting 
solution are so numerous that no imperial scientific department, as now under- 
staffed, can satisfy the demands of Local Governments. 


120. Whilst admitting tlu} danger of imperial scientific officers neglecting Arguments in 
the immediate demands of Local Governments, we consider that the balance of otoiii- 

advantage is distinctly in favour of grouping these officers by their principal 
subjects in imperial services, while providing arrangements for recognising the ixjufl, 
provincial claim to paramount authority in applying the results of scientific 
research. Our reasons are shortly these : — 

(a) The functions of scientific officers are advisory, rather than execu- 
tive. Consequently, quality of work is more important than 
promptness of action, and technical efficiency should be con- 
sidered before purely local knowledge. One has to remember that, 
unless a scientific officer specialises, his advice may be harmful. 

(i) It is not difficult to organise an imperial service so that some of its 
officers are placed temporarily under the orders of Local Govern- 
ments or other departments for special investigations of local 
value or as consultants. 

(c) Some Local Governments are too small to maintain anything like 

the required variety of scientific officers, or even of the equip- 
ment required for research work ; they must always rely on an 
imperial staff. 

(d) Local Governments cannot offer the prospects necessary to attract 

the best type of scientific man ; they have no check on the 
quantity and quality of his work, such as is possible in a large 
service with a distinguished chief ; they cannot create a reference 
library nor the atmosphere of science, without which most 
scientific men fail to work and flourish. 

{e) The chief grievance of Local Governments is due to the fact that 
hitherto the Government of India has never had a staff sufficient 
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to meet the urgent problems of the provinces. The cure for thia 
is obvious and simple ; the scientific services hitherto have been» 
through failure to appreciate their full value, starved financially. 

(/) When a provincial scientific officer is found to be ' unsuitable 
in any post, it should be possible to effect a change by his return 
to the imperial reservoir, where his idiosyncrasies can be 
accommodated. Under the present arrangements, an unsatisfac- 
tory specialist employed by a Local Government cannot generally 
be dispensed with, as the Local Government has no one of the 
same caste, who can fitly judge of an expert’s qu,alifications. 

The constitution of a certain number of scientific services based on the 
assumption that the science itself is a chief link between all members, does 
not prevent the formation of departments, either imperial or provincial, where 
the application oi various sciences is the chief bond of union. To take a 
single scientific service as an example, many of the problems of tanning arc 
mainly chemical, but the technical difficulties in connection with the industry 
are so varied, the field for research is so promising, and the duty of training 
young men to qualify technically is so pressing, that we do not hesitate to 
recommend a special department to develope an industry in which India is 
conspicuorusly well supplied with raw materials of all kinds. There is no 
reason why a dejiartment of leather technology, composed of differeni specialists, 
should not borrow one, two or more chemists from the Chemical Service, 
keeping them for long or short periods according to the nature of their 
work. Similarly, the Geological Survey, the Forest Department, the Agrioul- 
tural Departmenf and some of the provincial Departments of Industries 
might obtain the necessary chemical experts by the seconding of appropriately 
specialised' chemists from the general Chemical Service. 

121. The science subjects that have a direct bearing on industries and 
seem especially to merit official organisation along lines similar to those of the 
Geological Survey are chemistry, botany, and zoology. Taking chemistry 
first, it would be possible, for administrative purposes, to divide the chemists 
into three fairly compact groups which might be called, (a) agricultural, 
(It) organic, and (c) mineral chemists. In many ways the agricultural and 
the organic chemists would overlap, as many of the problems of agricultural 
chemistry are organic in their character. It is desirable, however, in a place 
like India, whore agriculture is so extremely important, to give this branch of 
chemistry special consideration. The organic chemists would be occupied 
largely with problems connected with forest products, drugs, perfumes, essential 
oils and dyes, leather and sugar. Many of those officers would be eligible to 
officiate in the agricultural group. The mineral chemists would include 
metallurgists, the metallurgical inspectors, and the chemists of the Mints and 
of the Geological Survey. At some laboratory recognised as the headquarters 
of the service, there should also be at least one chemist who has specialised 
in physical chemistry, for a chemist of this type would deal with the physical 
problems connected with both the inorganic and organic substances. It seems 
to us that Dehra Dun possesses many advantages as a site for the headquarters 
of this as well as of some other scientific services. The whole of the chemists 
would be under the control, for scientific purposes, of a senior officer who 
might appropriately be called Chief Chemist to the Government of India. 
Under him directly would be the staff of the headquarters laboratory, 
including the physical chemists, and the specialists not assigned to provincial 
branches. The other three groups would be under the supervision of 
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three Deputy Chief Chemists. J unior members of any of the three groups 
would be lent to Local Governments and the principal Government depart- 
ments for terms normally limited to five years. They would carry on the 
routine duties required, in some cases including teaching, and would undertake 
certain forms of research with the approval of the head of their service. 

All results of scientific and practical value would bo published in a* serial 
recognised as the authoritative publicatioxx of the Indian Chemical Service. 

Such a serial would quickly establish its position in the scientific world and 
would become a convenient medium for the publication also of papers by private 
chemists, resulting thus in the formation of an Indian ‘ school At convenient 
intervals, most or all of the chemists might assemble for a week’s conference, 
which should be open also to manufacturing and private chemists. 

122. For the recruitment of these scientific services, wo recommend that Eecraitmwit 
to the utmost extent possible the junior appointments should be made from *“^.****“® 
science graduates of the Indian Universities, and that the senior and oxperi- 
enced men who will be required to initiate and direct research work should be 
obtained on special terms from England, when such are not available here. 

We recognise that there will, at the outsol , be some difiiculty consequent upon 
the conditions that vdll prevail in England after the war, and because of the 
relatively small field of selection which at present exists in India. As develop- 
ment of science teaching at the Universities proceeds, and opportunities for 
technical training in India increase, we believe that the necessity for importing 
specialists will greatly diminish, and that ultimately the services will be mainly 
filled with officers trained in this country. Ilecruits for the scientific services, 
especially the Chemical Service, should be obtained at as early an age as possi- 
ble, preferably not exceeding 25 years. We should thus secure the University 
graduate, who had done one or perhaps two years, post-graduate work, whether 
scientific or practical, but would not yet be confirmed in specialisation. The 
object of this proposal is to increase the sources of choice, and to make it less 
difficult for Government to dispense with the services of a recruit, if at the 
end of his probation he is found to be unsuitable. We assume that the 
requisite degree of specialisation will be secured by adopting a system, 
whereby study leave will be ' granted at some suitable time after three years 
service, when a scientific officer should have developed a distinct bent. (Sec 
also paragraph 334, Chapter XXII.) The creation of imperial services 
will enable us to pool our requirements in each science and thus reap the 
advantages of recruitment in a wide field. It will thus be possible, especially 
in the case of the larger services, to substitute a system of recruitment on a 
rough actuarial basis, to cover wastage and expansion, for the present ad hoo 
methods, under which vacancies have to be filled, as they occur, and with 
reference to special appointments, irrespective of the quality of candidates 
available at the time. 

It is not practicable to give a precise estimate of the number of officers 
required and obtainable in the near future. It will be some years before it will 
be possible to obtain tire full necessary staff in India. In addition there will be 
similar post-war demands made at home and in the dominions for scientific, 
especially chemical, experts, which will render it difficult to obtain suitable 
recruits from England. It is probable, consequently, that salaries higher than 
the pre-war rates will be demanded by suitably qualified experts, and for this 
reason, among others, we urge the speedy organisation of our scientific services 
on lines that will permit of training and turning to account young Indians 
who are now taking up science with no very definite object in view. 
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The chemists graded as 1st class officers and now employed as such by 
Government amount to just 50, n ith an aggregate salary bill of just under six 
lakhs per annum, chargeable partly to Local Governments and partly to the 
Government of India. There would be no difficulty in allotting profitable 
duties to about 120 — 180 such officers, with an aggregate annual salary of about 
16 lakhs. 


How effect 123. It would be of little practical value to propose a full cadre under war 

conditions, but the chemical problems awaiting solution are so lurgent that we 
recommend the early institution of measures for organising the research work 
of the various official and private chemists who are not already fully occupied 
with important routine duties. It will probably be necessary, at the right time, 
to appoint a special committee, which should include a distinguished chemist 
from abroad, to formulate proposals for the permanent organisation and the 
terms of cmidoyment of the new service, and for the location and equipment of 
research laboratories. 


We have described with some detail the kind of organisation which, we 
think, will be necessafy for a chemical service, because chemistry is so obviously 
and fundamentally essential to many industries. 


Organisation o! 
the other 
scientific 
departments. 


124. Imperial departments for botany and zoology are already established, 
but, as already stated, they control only a small fraction of the existing official 
activities, although these, in the aggregate, are manifestly below the require- 
ments of the country. Although agriculture and forestry show most strikingly 
the need for chemical, bacteriological, botanical and zoological (especially 
entomological) research and routine operations, these sciences appeared to us to 
have sufficient direct and indirect bearing on other industries to justify our 
inviting evidence from appropriate specialists. Among these, there was a 
general consensus of opinion in favour of the formation of imperial services, 
such as that proposed by us for chemistry and that which is already in existence 
for geology. 

In the case of botany, the general opinion of qualified witnesses was also 
in favour of a single compact service, while, in the case of zoology, it may be 
advisable to recognise in a tropical country like India the large demands for, 
and high degree of specialisation required in, entomology. Our object of 
securing the advantages of scientific specialisation without introducing the 
administrative difficulties of subdivision seems to be met by recognising ento- 
mology as a distinct administrative unit. 

Mr. T. Bainbrigge Eletcher, Imperial Entomologist at Pusa, has elaborated 
a scheme which we have published in full, (Appendix K), for we consider it 
typical of the claims which may be put forward for increased recognition by 
other groups of scientists. In many respects this scheme falls into line with 
what we regard as the most suitable form of organisation, in view of the fact 
that it is not practicable to provide sufficient special entomologists for each of 
the various groups of insects, as well as for the application of the subject in a 
country as large as India. We consider that he has established fair claim 
for a more thorough recognition of entomology and has given good reasons for 
the maintenance of a minimum staff of 20 superior officers. 


We hesitate to offer suggestions in greater detail regarding the organisation 
of- the imperial scientific services for bacteriology, botany and zoology, as we 
consider that the best plan will be the appointment of special small committees 
for the purpose of formulating proposals. These committees might appro- 
priately include, in each case, a distinguished specialist from abroad. In our 
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opinion, reseftrch work and soienoo teaching must bo intimately associated, and 
there should be a close connection between the organised services that wo are 
proposing and the educational institutions of University rank in which soienco 
is taught. We have already stated that ultimately the services should bo 
mainly recruited from the Indian Universities, and wo hope that the Univer- 
sities will in many instances find it advantageous to obtain their professors by 
borrowing men from the scientific services, either foif short periods or perma- 
nently. We have little doubt but that the careers which will be open to 
oflBcers in these services will provide, them with excellent opportunities of 
obtaining a wide range of practical experience, both in research werk and in 
industrial methods, and that, for this reason, they will attract many of the best 
University graduates. Whilst the services would offer a permanent career to 
perhaps the majority of men admitted to them, we contemplate that many 
would regard service in them as preliminary to independent work 'outside, 
either in public institutions or on private account. At the present time, there 
are few openings for scientific men except those offered by Government ; but 
as time goes on and the industries of the country expand, there will be a 
steadily increasing demand for scientific experts on the part of large manufac- 
turers. The proposed scientific services would enable tliis demand to be met, 
and we can suggest no equally effective means of providing for this future need 
so long as Government continues to be the chief employer. 

126. Scientists in the Education Department are at present recruited as Relatioiis of 
members of the Imperial Educational Service through the Secretary of State for offlc®K 

special “ professorships ”. This system, although it has advantages over 
former practice, which had less regard to the needs of modern specialisation. Department, 
involves certain obvious drawbacks. The professors are comparatively young 
when recruited, and naturally dcvclope, under novel conditions of life and 
work, new professional interests which may or may not coincide with the 
interests of their environments. We suggest that certain of the obvious 
drawbacks of the present system would be eliminated by seconding from the 
scientific and technical services suitable officers to act as professors for, say, 
five years in the various high-grade colleges under Government or University 
control. The advantages which such a system offers are mainly these : — 

(1) There would be no neces ity to recruit young and inexperienced 

oATcers through the Secretary of State or appointment boards in 
London, and it would greatly increase the prospects of obtaining 
suitable Indians for such posts. 

(2) The professors would have in view a clear idea of the connection 

between the scientific and industrial needs of the country. 

(3) They would remain in touch with their own respective services in 

selecting subjects for research. 

(4) They would bo better able more directly to train students who show 

the qualities that are suitable, as recruits for the imperial 
services. 

(6) This system would have the advantage of giving a change of occupa- 
tion to those who may tend to become stale and narrow through 
uninterrupted continuance in teaching under the same surround- 
ings ; while, by transference from the ordinary official service to 
colleges, technical officers obtain an opportunity of renewing in a 
well-proportioned way their general knowledge of their special 
professional subjects, and the practice of teaching will bring them 

into contact with new and important interests, naumly, the 

11 A 
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training of young men for professional careers. As members of 
services that come into contact with industrial life, they will have 
far hotter opportunities than isolated professors of securing suitable 
employment for their students. 

We are of opinion that a system such as that indicated above, if worked 
judiciously, will result in mutual advantage to the Education Department, to 
the Universities, and to the special scientific services ; it affords an opportunity 
for recognising the necessity of specialisation without the narrowing and deaden- 
ing results which follow over-specialisation; it permits of accommodating 
peculiarities of temperament, which may not he foreseen at, or may develope 
after, the time of recruitment ; and it offers the small but important advantage 
of helping the colleges to form collections of illustrative samples from duplicates 
that can be spared by the imperial scientific services. 

Positioii ol 126. We consider that the head of a scientific service should relinquish all 

soientifle offleen administrative authority over any of his scientific and technical officers who 
maybe transferred for service under a Local Governmeat or under some depart- 
mants. mentof the Government of India. 

We do not think it practicable to formulate rules applicable to all such 
services regarding questions like programmes of research w^ork, inspection of 
results and forms of publication, but we suggest the following general principles 
as necessary to ensure the maintenance of professional standards, with due 
recognition of local administrative authority. 

(1) Whenever it is possible to lay down for any scientific ofldeer a 

programme of research work, the local authority should not 
sanction it without consulting the head of the appropriate 
scientific service. This will prevent unnecessary overlapping 
or waste of time in taking up problems that are known to the 
central authority, from wider experience, to be infructuous. 

(2) The head of a scientific service should have the power to inspect the 

scientific work of any of his officers who have been transferred 
to the control of a local authority, but his report should be made 
to the latter, who alone would retain the power of interference. 

(3) Reports on research investigations, of a kind ordinarily suitable for 

publication, should be reviewed by the head of the scientific 
service concerned and should not be published without his 
consent. Ordinarily, such reports should be given their first 
formal publication in the recognised journal of the scientific 
service. This rule will not prevent the issue by the local authority 
of administration or operation reports, or the local reprint for 
popular use, either in full or in abstract, of papers already 
formally published in the authorised journal of the scientific 
service ; but it must be remembered that local and popular 
journals will not ordinarily be recognised by workers in other 
countries and, therefore, will not serve to secure precedence or to 
justify quotation in scientific literature. It is important, there- 
fore, to maintain the position of the authorised central journal, 
and to ensure its being made as nearly as possible a complete 
and authoritative record of scientific results; such a central 
journal will soon establish itself as the official gazette for its own 
branch of science in India, and its recognition will remove any 
temptation pr e;iicu8e for publishing in foreign jourttals, 
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127. The preparation of an extensive programme of research and theB«hihons 
employment of a number of officers on the solution of problems involving large 
possibilities to private trade necessitate the consideration of the relations 
between these officers and the industrial interests which they arc intended to 
serve. The following points will certainly arise 

(1) The nature of the assistance to private enterprise and the extent to 

which it should bo given. 

(2) The publication of the results of work, whether forming part of the 

regular programme of a Government department or undeidaken 

on behalf of private individuals. 

(3) The right to private pl’actice in consulting work on the part of 

officers employed by Government. 

(4) The payment of fees for work done on private account in Govern- 

ment research laboratories. 

(5) The best means of encouraging private firms or individuals lo set up 

on their own account as consultants. 

We have considered these suggestions carefully and discussed them with 
various authorities during the course of our tours, and agree that the following 
general rules seem best to suit conditi(’ns as they exist now in India. 

(1) Specialised research institutions and laboratories, such as those belong- 
ing to the Forest and Agricultural De])arlments, uill generally not be in a 
position to take up work on private account. In the case of the former, almost 
all the work is already done for Government, which is by far the largest forest 
proprietor in the country ; in the case of the latter, the individual agriculturist 
works on a small scale and on a non-competitive basis. On th(> other band, the 
Indian Institute of Science and the various research institutes that have been 
suggested will normally be employed on a great variety of problems received 
from many sources, and there is no reason why applications for assistance from 
private persons .should not be entertained. Besides furnishing solutions to 
problems requiring specific researches, these institutions will also prove 
extremely useful to the public as repositories of technical and industrial 
information, and suitable regulations should be framed to encourage bond Jide 
applications for assistance and information. 

(2) Of the advisability of the publication of the results of research in pure 
science, there can he no doubt; and generally there is no disadvantage result- 
ing from the systematic publication of the results obtained in n hat may be 
termed ‘non-competitive’ development work. The matter is altogether 
different with industrial researches which may yield results of great pecuniary 
value to the possessor, so long as they arc in the nature of a monopoly, but may 
often lead to competition injurious to him directly they become public property. 

We consider that the results of all research v ork carried on in Government 
institutions should he regarded as the property of Government. Tho decision 
as to the expediency of publication or otherwise should rest with the controlling 
authorities ; and it will be desirable in the interests of all concerned to roach a 
clear understanding, at as early a stage as possible, on this subject in eacli case. 

We desire to lay stress upon the fact that instances may often occur in 
which it may be found undesirable to publish broadcast the result of industrial 
research, without in any way precluding its confidential communication to 
persons who may be interested in it, or who may be in a positiop to make 
Ijise of it advantageously. 
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The data for research must, in the absence of any definite agreement on 
the subject, be considered to be the property of the applicant, and the , question 
of their publication should be g;prerned by recognised professional etiquette. 

Wo are conscious that the above prescriptions will deter some persons from 
coming forward with requests for assistance ; but these will be as a rule the 
large-scale industrialists, who are in a position to engage private consultants. 
The smaller operator, who will benefit most by this form of help, is usually 
working on a less competitive basis. 

(3) We consider that the scientific services, which we propose to create, 
should be suflRcicntly well remunerated and should offer suflicient prospects to 
their members to render it unnecessary to engage them on terms other than 
those which have been found suitable for such branches of the public service as 
the Public Works Department ; that is to say, private work for extra remunera- 
tion should not be undertaken without permission, which should only be granted 
sparingly and for exceptional reasons. 

(4) The principles upon which fees should be levied for work undertaken 
for private parties are easily stated. Normally, the cost of such work ‘must be 
paid for on some suitable basis to bo agreed upon beforehand. This fee may 
take the form of a lump sum or of a monthly contribution to cover a share of 
the salaries to the members of the staff during the time they are employed on the 
work, or, in some instances, may be a combination of both methods. When a 
private concern desires to engage a Government research officer as a regular 
consultant, the question of fees and publicity should be settled on the same basis 
as for individual consultations. When the research is undertaken at the request 
of private individuals and is likely to be of public utility, such work should be 
done free of charge. Intermediate cases may occur ; but they are not likely to 
be numerous or difficult to decide. A useful concession which might be readily 
granted to pioneers of new industries or of existing industries undertaken 
under new conditions, would be the privilege of obtaining not only free 
technical advice, but also the right to have research work taken up on their 
behalf in Governmciit laboratories, without charge. 

(5) The levying of the full cost of w^ork undertaken on private account 
is likely to prove the best form of encouragement to the establishment of 
private, and usually highly specialised, research laboratories. It is the almost 
complete absence of consulting experts in this country which renders it 
difficult for Indian enterprises on anything but a large scale to obtain sound 
and disinterested advice. It will be one of the functions of the Departments 
of Industries to undertake such work; but the desirability of encouraging 
private consultants should always be kept in view, and the policy of the depart- 
ment should be directed towards this end. The growth of a class of private 
specialists in various forms of technology should, therefore, be stimulated, and 
Government departments should make use of their services, whenever there 
is advantage in doing so. We would deprecate the importation of specialists 
on short-term agreements, whenever it is possible to engage the services of 
men already practising in the country ; and wo recommend as a general policy 
that Govomment should, as far as possible, offer encouragement to private 
consulting engineers and specialists, whenever this can be done without detri- 
ment to the public interests involved. 

128. The scientific services which we have proposed above will contribute to 
the organisation of research work throughout India and the correlation of 
results obtained within their respeoljive sciences. The provision for scientific 
research clearly postulates that of laboratories, and the question therefore 
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arises Low those laboratories should be grotipod and located. Two main 
si^estions were put before us in evidence, one that on grounds of economy 
and to create the scientific atmosphere necessary for research on as wide a scale 
as possible, all branches of scientific research should be grouped in a single 
institute ; the other, that research institutes should bo specialised, so as to bring 
them as closely as possible into contact with local industrial i)roblom8, A 
small number of witnesses suggested that research work generally should be . 
relegated to a central institute : the Indian Institute of Science at Bangalore 
is the outcome of the idea that all sciences arc sufficiently related to bo brought 
into one institute. 

129. Bui the histoiy of this Institute shows that, where the income is Constitution of 
limited, research activities must bo confined to a single branch of science, if 
results of practical value are to be obtained. Originally projected by the late 
Mr. J. N. Tata with the object of encouraging post-graduate research in pure 
physical science, it has, in the course of a comparatively short career, 
developed a distinct tendency towards the study of problems wdiich arc likely 
to lead to results of immediate economic value, ratlier than towards tlui 
pursuit of investigations of purely scientific interest. 

Ihe administration of the Institute is somewhat comjilox owing to the 
fact that it represents so many interests Its income is derived from the 
original endowment, wdiich yields annually Ks. 1,25,000, supplemented by an 
annual grant of lls. 50,000 from the Mysore State ; w'hile the Government 
of India contribute a grant-in-aid amounting to one-half of that realised from 
the other tw'o sources. The affairs of the Institute are managed by a Council, 
partly nominated by the contributors to the income and partly elected by a 
nominated Court of Visitors scattered over India. The supreme controlling 
authority is the Governor-General in Council, w'ho exercises his functions 
through the Education Department ; but certain pow ers are also vested in 
the person of His Excellency the Viceroy, who is the patron of the Insti- 
tute. 


There are two main departments, one dealing with electric technology and 
the other with chemistry. The latter is subdivided into throe sections, each 
under a separate professor. The department of electric technology has failed 
to attract research students and is, for the present, merely a school for the train- 
ing of electrical engineers ; but the chemical department is given up to research 
work which, though not entirely, is, as w o have already stated, chiefly of a 
practical character. The students, though few^ in number, come from various 
parts of India, and there are at present no signs of undue localisation in this 
respect j but this could not be said of the economic work going on in its labora- 
tories, most of which at the time of our inspection had been taken up at the 
instance of the Industrial Departments of Madras, Mysore and Hyderabad. 
The Council of the Institute, through their Director, represented to us that, 
in their opinion, there w^as ample scope for developments, and that these 
would be undertaken as soon as the income of the Institute permitted. It 
was further suggested that, with adequate support, the Institute might bo 
made the centre of chemical research for all India. We agree that it might 
be strengthened considerably with advantage ; but we are definitely of opinion 
that its value to the industries of India is reduced by its distance from the places 
in which they are carried on. It is, we conceive, impossible to contemplate 
chemical research for the whole of India in a single institute, especially one 
80 far removed from the industries which would be likely to require it. 



fiase lor special- 180, India oontftins, as we have pointed out in Chapter II, a number of 
industrial towns and areas of varying size and importance, which have in some 
cases developed in certain industrial directions. We think that, in such 
cases, some of those- centres afford the most’ promising bases for the establish- 
ment of specialised institutes of research, where the staff can maintain 
close touch with industrialists and industrial work, and where their investi- 
, gations will bo vitalised by the constant presentation of fresh problems 
of practical interest. While we consider it inadvisable at this stage to 
attempt any more precise indication of the places that should be selected for 
the sites of research institutes, w'e cannot refrain from drawing attention, not 
only to the great opportunities for research in a wide r^ge of allied metallur- 
gical and chemical problems presented by the group of works which are spring- 
ing up near Sakchi, but to the special need which they will experience lor 
assistance of this kind. Industries like the manufacture of iron and steel, 
which compete over their whole range of production with exactly similar 
articles produced outside India, and depend for the success of complicated 
processes on the application to local conditions and materials of principles 
ascertained and followed under widely different circumstances elsewhere, are 
* far more dependent on local research than the cotton and jute industries. These 
two industries may be described as operative rather than constructive ; and the 
evolution of their technique tends rather to developc at present in the countries 
which manufacture the machinery with which they are carried on. Future 
progress will clearly be directed towards the introduction of the more refined pro- 
cesses which are already in operation in the United Kingdom, and the extent to 
which research is needed in India for the improvement of the textile operations 
themselves is small. There are, at the same time, certain auxiliary chemicals 
required for textile work, and some investigation of the local manufacture and 
use of those is needed. We are in favour of specialised institutes of 
research, but it is clear that the location of these institutes and the selection of 
their groups of subjects are questions not free from diflSculty, which require to 
be settled by expert opinion. We consider that the committees which wc have 
proposed for working out the organisation of the scientific services, should 
include these matters in their enquiries. 


Eesearch Abroad. 

Dangers ol Most of the witnesses whose experience entitles them to an opinion 

lely^ on recognised the advantages of relying on institutions in the country for the 
research abroad, necessary research work on raw materials. In the absence of a sufficient 
number of the right kind of specialists and for want of equipment, materials 
have been, in the past, sent for examination at the Imperial Institute and 
elsewhere abroad. It is obvious that this practice is far from satisfactory and 
rarely affords the information regarding our raw materials, which is necessary 
for their commercial exploitation. Much of the work which has been done 
in this way has been useless, and some of it contains elements of serious danger 
on account of the fact that the samples examined have not been representative 
of the average material obtainable in commercial quantities. 

] 32. The study of raw materials required for industries can be undertaken 
effectively only by suitable specialists working on the spot, whore abundant 
representative material can be obtained and where only the accessory conditions 
that are essential for commercial success can also be studied. This is especially 
the case with vegetable products, which change in nature and, therefore, in 
commercial value at different stages of their growth, and sometimes even 
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during transport over long distances. Preliminary tests by specialists in Europe 
may often lead to the detection of materials of previously unsuspected value ; ' 
but in such instances it is evident, from the nature of the case, that the collector 
could not have been in a position to know whether his samples were represent- 
ative. Unless, therefore, such preliminary results are taken up on the spot by 
properly qualified workers and are confirmed, condemned or developed, their 
publication must generally become a public danger. 

In order, therefore, to make profitable use of any outside institution for 
research, it is necessary : — 

(1) that the samples to be examined should be selected by a qualified 

authority in India, 

(2) that the results of assumed industrial value obtained should be sub- 

mitted to an appropriate department in India for revision before 
publication, and 

(3) that only specific problems, for which suitable specialists are not 

obtainable locally, should he referred to institutions or authorities 
abroad. 

The practice of referring samples to the Imperial Institute for technical 
examination commenced with the Keporter on Economic Products, who (1) 
organised the collection of commercial samples, (2) maintained for reference 
purposes in the Calcutta Museum a collection of duplicates, and (3) published 
for general information the reports received from homo. In the absence of 
anything better, this system served a very useful purpofee, in spite of the many 
mistakes made. Most of the duties which were attempted by the Reporter on 
Economic Products arc no^r undertaken by scientific officers, especially under 
the Agricultural, Forest and Geological Survey Departments, and the existence 
of these specialists in India, with their well-equipped laboratories, renders 
unnecessary the maintenance in London of a general laboratory for research 
on Indian raw materials. The office of the Reporter on Economic Products 
has very properly been abolished, and, as the scientific staff of the Imperial 
Institute is necessarily without Indian experience and is limited to work on 
samples doubtfully representative in character, it is obvious that there is no 
longer any justification for the expenditure of Indian revenues on the Scienti- 
fic and Technical Department of the Imperial Institute. 

133. At the same time, there occur, as already indicated, certain questions ja 

that necessitate reference to specialists abroad, and problems which recur so which problems 
rarely that India alone cannot economically maintain in continuous work the may be refened 
equipment required for their solution. To deal with those relatively rare and ®broad. 
special cases, scientific officers in the Indian services should be empowered to 
communicate, through a recognised channel, with the Scientific and Technical 
Research Department recently established in England. The problems will 
thus be referred to recognised and authoritative specialists, 
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CHAPTER X. 


INDUSTRIAL AND TECHNICAL EDUCATION: 

134. The history of the evolution in the West of new industrial methods Reasons why 
which culminated in the rapid and striking changes of the latter half of the 
eighteenth century shows tliat a largo part was played therein by the educated 
as well as by the capitalist classes. The encouragement of scientific research evolution ot 
and its practical application by the Royal Society, and at a later stage by the W®®** 
Society of Arts, was closely paralleled by the fresh industrial ventures cons- 
tantly being sot on foot by merchants and other persons with capital at com- 
mand. When the results began to reach India in the shape of machine-made 
imports, the movement had passed beyond the stage whore imitation might 
have been easy and where the gradual evolution wliich had taken place in Eng- 
land could bo readily imitated in India. To create an industrial organisation 
in this country comparable to. that of western nations, to build up an industrial 
community capable of working such an organisation, certain positive measures 
were required, including the provision of industrial and technical education 
which we propose to discuss in this chapter. * 


135. The system of education introduced by Government was, at the outset, 
mainly intended to provide for the administrative needs of the country and 
encouraged literary and philosophic studies to the neglect of those of a 
more practical character. In the result it created a disproportionate number 
of persons possessing a purely literary education, at a time when there was 
hardly any form of practical education in existence. Naturally the market 
value of the services of persons so educated began eventually to diminish. 
Throughout the nineteenth century, the policy of Government was controlled 
by the doctrine of laissez-faire in commercial and industrial matters, and its 
efforts to develope the material resources of the country were largely limited 
to the provision of improved methods of transport and the construction of 
irrigation works. Except in Bombay, the introduction of modern methods 
of manufacture was almost entirely confined to the European community. 

The opportunities for gaining experience were not easy for Indians to come by, 
and there was no attempt at technical training for industries until nearly the 
end of the century, and then only on an inadequate scale. The non-existence 
of a suitable education to qualify Indians for posts requiring industrml or 
technical knowledge was met by the importation of men from Europe, who 
supervised and trained illiterate Indian labour in the mills and factories that 
wore started. From this class of labour it was impossible to obtain the higher 
type of artisan capable of supervisory work. The more advanced Indian 
thinkers began at last to appreciate the dangers and difficulties of the position. 

The system of technical education which had grown up on the continent of • 

Euroi)e had already attracted the attention of manufacturers in Great Britain, 
and it was natural that a demand should be made in India for Government 
to provide similar facilities. . Even when the necessity for action began to be 
perceived clearly by Government, the magnitude of the problem was hardly 
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appreciated ; it was by no means sufficiently recognised that technical education 
is by itself incapable of creating industries. 

136. It M’^ould serve no useful purpose to record in detail the history of the 
various efforts made by the Government of India and by provincial Govern* 
meats to provide industrial and technical education suited to the needs of the 
country. The report of the Indian Eamino Commission published in 1880, 
(paragraph 103), pointed out in striking terms the necessity of a diversity of 
employment to a country hitherto so largely agricultural. In 1882, the 
Government of India appointed a Commission to review the existing 
state of education and to frame a policy for its guidance in the future. The 
necessity for technical education was realised ; but the Commissioners were 
instructed that to extend their enquiry in that direction would add unduly 
to the task before them. The publication, in 1884, of the rejE)ort of the Royal 
Commission, appointed in England in 1881, focussed the attention of Govern- 
ment on the necessity for stimulating attempts specifically intended to developc 
the material resources of India and to render assistance to its artisans in the 
unequal struggle against the products of the factories and mills of the West, 
which had become greatly intensified by the cheapening of transport, caused 
by the improvement of marine engineering, the opening of the Suez Canal and 
the extension of railways in India. In their resolution of the 18th June 
1688, on the subject of technical education, the. Government of India pointed 
out that the education hitherto provided had been too exclusively literary in its 
bent ; that industrial training was required in view of the necessity of securing 
a greater variety^ of occupations ; and that technical education could be pro- 
vided witli advantage at once for industries which had already reached a 
comparatively advanced stage of development, such as the textile and engineer- 
ing industries, though the danger of establishing a system of training for 
those insufficiently advanced was noted. The necessity of giving a more 
practical bias to general education was emphasised, and Local Governments 
were incited to take action in these directions. The immediate results were 
small ; but the necessity for science teaching in the colleges affiliated to the 
Universities was recognised, and the provision for the technical training of 
engineers was greatly improved. Chiefly through private effort in Bombay, by 
the amalgamation of various funds, the Victoria Jubilee Technical Institute 
was started in 1887 to provide courses of instruction suited to the requirements 
of the growing Bombay mill industry. Elsewhere and especially in Madras, 
the provincial efforts were rendered comparatively sterile, owing to the general 
acceptance of the fallacious idea that it was only necessary to provide 
facilities for the acquisition of technical knowledge to ensure the subsequent 
development of industries. 

137. At the beginning of the present century, it was realised that 
measures taken in the Education Department during the previous 16 years 
had been totally inadequate to meet the needs of India and the growing 
recognition here of the necessity for a greater diversity of occupations, to 
absorb the energies of the ever increasing numbers of the educated classes. 
Lord Curzon accordingly summoned at Simla in 1901 an Educational Con- 
ference which reviewed the situation and recommended drastic reforms in the 
methods of higher education, with a view to render them more effective and 
practical. Measures were taken in the first place to improve the teaching 
of the physical sciences. In this lino of education great improvements 
have been effected, and it is now possible, in many of the colleges affiliated 
to the Universities, to obtain efficient instruction in pure science and to be 
trained in scientific methods of enquiry and research. 
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Technical Scholarships Abroad* 

138. The Simla Educational Conference also dealt with technical and Institatioii of 
industrial education ; but its recommendations were of little practical value tMhni- 
owing to the dominating idea that it was outside the province of Govern- 

ment to take any part in the industrial development of the country, beyond abroad, 
the provision of facilities for acquiring technical education and of information 
regarding commercial and industrial matters. It was also not recognised by the 
educational authorities at the Conference that, to produce a class of men 
of a thoroughly practical turn of mind, it is necessary that the young 
Indian should be taken in baud at a much earlier age, when the brain 
is more susceptible to external suggestions. The influence of environment 
on the Indian school boy of the better classes is probably more important 
than hereditary tendencies, and the sooner he is brought into contact with 
constructive activities and taught to use botli hand and eye, tlie more readily 
will he respond to the measures which may ho devised to counteract t,he 
sedentary tendencies of his home life. Almost immediately after the Confer- 
ence, the Government of India appointed a Commission to report upon 
industrial education ; but the report of the Commissioners was never published. 

A more important outcome of the Conference was the establishment by the 
Government of India of scholarships to enable Indians to proceed to Europe 
and America for special training. The scholarships were of the annual value 
of £160 and wero*granted in the first instance for a period of two years, 
which was normally extended for a further year. From a statement furnished 
to us, it appears that under this scheme more than 300 students have been 
sent for foreign training, of whom over 60 have returned to India The 
average cost to the revenues of the Government of India of each student 
who has completed his period of training is about £660. 

In March 1904, an association was established in Calcutta for the advance- 
ment of the scientific and industrial education of Indians, the main object of 
which waste enable properly qualified students to visit America, Japan and other 
foreign countries to study arts and industries. Under this scheme, over 300 
students have been sent abroad with the assistance of the association, to the 
funds of which the Bengal Government contributed an annual grant of 
Rs. 6,000, reduced, since the outbreak of the war, to Its. 2,500. 

139. The results anticipated from the grant of these scholarships, whether Defecfi in 
by the Government of India or by the Bengal Association, have only in system, 
part been realised. This is duo to inherent defects in the scheme adopted, and 
possibly even more largely in the methods by which it was administered. It 

was assumed that it would not be difficult for young men from India to get 
admission into works and factories where they would bo given full facilities 
to obtain practical experience of the methods and processes employed, 
and opportunities for acquiring an insight into the business organisation which 
keeps the industry going. It seems also to have been assumed that students 
from India of fair intelligence and good education would be able to take 
advantage of these facilities and assimilate all the information placed at 
their disposal, in a period very much shorter than that which is considered 
necessary for young men in their own country. In practice, it was found that, 
while educational institutions were freely opened to the scholars, access to 
workshops was denied them, except in the case of manufacturing iron works 
and small industries o^ no great practical importance. A few witnesses 
complained of this difficulty, and similar representations were made to the 
Morison Committee who, in the report on the system of State technical scholar- 



sliips which they submitted to the Secretary of State in 1913, stated that 
concerns which possess valuable trade secrets or fear to assist possible compe- 
titors, prefer, when they admit learners, to receive men who are likely to 
remain their employes rather than foreigners. This is an attitude which is 
common to manufacturers all over the world, not excepting India. 

The most successful scholarship holders have been those who, with rome 
previous practical experience of their trades, M^ero ahlo to profit by the 
courses of technical instruction ; but the scholarships have been frequently 
awarded to young men who had no previous practical knowledge of the 
industry which they proposed to take up. In some cases, they have been 
allowed to go abroad to acquire a knowledge of an industry non-existent in 
this country. It is, therefore, not surprising that many promising students 
have failed to profit by the system, and have found themselves compelled 
to attempt other means of earning a livelihood. Further, notwithstanding 
the fact that these scholarships were granted from the public funds for specific 
purposes, no organisation was created to ensure that those purposes were 
achieved, nor was any organised attempL made to help the scholarship holders 
on their return to India. 
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140. In the light ^f the experience gained since these scholarships 
were first instituted, the Government of India have recently issued revised 
regulations which should go far to remedy the defects we have pointed out. 
Local Boards of Selection are to be established in each province ; and in the 
selection of candidates, men of business, Directors of Industries and employers’ 
associations are to be consulted. The object in view will be to obtain candi- 
dates whose ‘ experience and intelligence ’ justify the expectation that their 
selection will help in developing the industries of India. Before scholarships 
are awarded, it is to be definitely ascertained from the India Office that 
facilities for the acquisition of practical experience can be provided. Educa- 
tional qualifications have been prescribed which arc generally suitable ; but 
these will require some modification to adapt them to the system of technical 
education which we propose. This does not in all cases predicate courses of 
study and instructions leading up to University degrees. 

The advantages of previous training in India arc acknowledged in the 
new Government rules ; but the provisions for giving effect to this principle 
are not in all cases sufficient. 


141. The new rules represent in several most important respects a great 
advance on the previous procedure ; but, in our opinion, scholarships should 
not bo granted in those subjects for which India will provide adequate educa- 
tional facilities. Wo may point out, for example, that our proposals in this 
chapter for the teaching of mechanical engineering would render it totally 
unnecessary to send students abroad for general training in this subject. 
Instead, therefore, of allowing, as the ne\/ rules do, a scholar to proceed to Europe 
after one year’s training in India, we would prefer that he should go through 
the more prolonged courses which we suggest at one of the large engineering 
shops, and that scholarships should only be granted to men who intend to 
take up some special branch of mechanical engineering which has not yet 
reached full development in this country. As an instance, we would allude to 
the absence from India of electrical manufacturing firms, which renders it 
impossible for Indian students to obtain any real acquaintance with this 
industiy except in foreign countries, although the knowledge so acquired would 
be of real value in ordinary electrical practice in India. Similarly, the 
opportunities for training in the textile industries provided by the Victoria 



96 


Jubilee Technical Institute in Bombay and by the numerous mills in the 
country, should bo fully utilised before public funds are devoted to sending 
inexperienced young men abroad. The liberal policy pursued by the Indian 
iron works in regard to training young Indians renders it also probable that 
there will be little necessity to send students abroad to acquire a practical 
knowledge of the metallurgy of iron and steel. 

Further, as will be seen in the subsequent portion of this chapter, we 
contemplate the establishment of much greater facilities for technical education 
and technological training than have hitherto existed, and, when these have 
been created, they should, while providing much of the teaching at present 
only to be obtained abroad, produce also a much greater number of really 
qualified candidates for scholarships for foreign study. In our opinion, these 
should only be granted to men who have already committed thomselves to 
industrial work. The new rules to some extent favour this idea, but they do not 
sufficiently emphasise the necessity of this limitation. 

We agree with the principle that scholarships should not bo awarded for 
industries not existing in the country, and doubt whether their grant even to 
persons who can ‘secure the co-operation of promoters ’ of non-existent 
industries will have very useful results. , We .see no reason, however, why 
vegetable oil pressing should be excluded from the list of industries which may 
be studied abroad ; India already possesses a number of medium-sized oil mills 
and will soon have one or more large ones, where specialisation will be required 
on lines that cannot readily be learned in India. 


Primary Education of Industrial Classes. 


142. A factor which has tended in the past to delay the progress of Indian Necessity 
industrial development has been the ignorance and conservatism of the unedu- primary 
cated workmen. The evidence tendered by employers was almost universally •ducation lor 
in favour of labour, both skilled and unskilled, that had at least received a 
primary education. This is given in countries with which India will have to 
compete and is a sine qua non in this country also. Some witnesses stated that 
the spread of education among the artisan classes tended to bring manual 
labour into contempt, and that the sons of artisans, educated beyond the 
primary stage, showed a distinct tendency to forsake their fathers’ callings in 
favour of clerical work, but we think this view must bo due to the wrong system 
of education which has been made available. We found that, while the 
employers of labour generally recognised the advantages of primary educa- 
tion among their work-people, as tending to make them not only more intelli- 
gent but also more self-respecting, yet in comparatively few instfinces have 
they made serious attempts to impart such education. There are not want- 
ing, however, instances of enlightened employers who have provided primary 
and even elementary technical education. In the case of the Buckingham 
and Carnatic Mills in Madras this has been done on liberal and efficient lines 
The industrial bias imparted by the education given there has had the result 
of keeping the pupils in the mills as intelligent and efficient workers, instead 
of leading them to desire clerical appointments, and the scheme may, therefore, 
legitimately be regarded as a good investment. 


But we are not prepared to declare that the education of their labour is a 
duty of employers as such, and while we very strongly endorse the views of 
employers of labour regarding the fundamental necessity for providing some form 
of primary education for the artisan and labouring population, we are opposed to 
scheme that would compel individual employers to provide such education. 
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This is a duty which, we think, rightly detolves on local authorities and 
on Government, a point which we have more fully developed in Chapter 
XVI, and we need only support the proposal that, when private employers 
undertake this task, they should be assisted in every possible way, including 
the allocation of grants-in-aid by the Local Governments. Although we 
recognise the practical difficulties in the way of finding a sufficient num’ber 
of suitable teachers, we recommend thalt Government should consider the 
desirability of introducing as soon as possible into primary schools a form 
of teaching which will include drawing and manual training as a means of 
developing in the pupils a practical industrial bias. 

We shall now put forward our suggestions for industrial and technical edu- 
cation in this country and we shall deal first with the case of cottage industries. 

Cottage Industries- 

143. The spread of Christianity, especially in the south of India 
among the Panchamas, gave rise to a new class, the members of which could 
not be absorbed into existing cottage industries owing to the caste system, 
thougli they required a means of livelihood commensurate with the higher 
social status claimed by them. The great famine of 1877-78 left a large number 
of Indian orphan children to the care of Christian missionaries, and a few 
years later the first of the modern type of industrial schools was established 
by the late Canon Margoschis at Nazareth, in the TinnevelJy district of the 
Madras Presidency, to provide instruction in such trades as carpentry, 
blacksmith’s work, weaving and tailoring, so that the boys might subsequently 
pass out into the world equipped with the means of earning their livelihood. 
The experiment was a success from the promoters* point of view, as the 
boys who had been trained as carpenters and blacksmiths were able to find 
employment in railway workshops and other organised industrial undertakings, 
whilst the weavers and tailors earned their livelihood by supplying the needs 
of the Anglo-Indian communities. The Nazareth Industrial School offered a 
career for orphan children and for the children of Christian converts, and it was 
copied in other parts of India, not only by Missions, but also in institutions 
started by Government, local bodies or private individuals. In places where 
local artisans were lacking in skill, those schools met a distinct want ; but in 
others, they served merely to satisfy vague local aspirations towards the pro- 
motion of industrial education. 

The Mission schools had, of course, their fecial object in view, but 
other schools which have followed in their wake, have not always 
appreciated the purposes which ordinary industrial schools should attempt to 
fulfil. The training they offer is of little value when it merely consists, 
as it usually docs, in teaching ordinary bazaar methods through the agency 
of misiris who are paid much smaller wages than a good workman can earn. 
Something very different is wanted, and this can only be supplied by a head 
master or superintendent, who possesses not only a thorough practical know- 
ledge of modern methods.of handicraft and specialised experience in certain 
branches, but also the capacity to apply general principles to particular cases. 
Such a man can teach students to produce much better work than that of the 
bazaar worker with less expenditure of time and energy. Striking examples 
of the results of such teaching were seen by us in the case of several of 
the better managed industrial schools. Men of the type required, it is 
true, are rarely to be found in the country and require relatively high pay. 
A solution of the difficulty seems possible on the lines adopted in the Central 
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tfovinces, where the head master of the School of Handicrafts at Nagpur is 
being placed in geoeral control of similar schools, the superior staffs of which 
are selected and in some cases trained by him. Teachers for these schools can 
often be recruited from ex-pupils, 

144. Industrial schools generally liave failed to observe the distinctions Recomin«iida> 
which exist between industries, on the one hand, such as weaving and certain 
branches of metal work which come into competition with organised industries, 
and, on the other hand, trades like those of the carpenter and blacksmith which 
are still, in the main, carried on as handicrafts, even in organised workshops. 

Though as a rule the products of hand-loom weaving are of a different class 
from those of the power loom, the hand-loom weaver directly competes with the 
power-loom weaver, and his success or failure depends in the first instance 
upon the right selection of the appliances which ho uses, even more than upon 
the degree of skill which he acquires in working them. It is a comparatively 
simple matter to train an intelligent hand weaver to use improved appliances, 
whereby his output will be greatly increased. The problem is to find an 
outlet for his increased production, and efforts to improve the lot of the hand- 
loom weaver must end in failure, unlo.ss atlontion is concentrated to a much 
larger extent than has hitherto been usual on commercial questions, which 
involve the purchase of raw materials, the selection of suitable designs and 
patterns and the establishment of commercial ag(‘ncics for the dispos.al of 
goods Our more detailed proposals regarding tliis typo of organisation will 
be found in Chapter XVIT. 

On the other hand, in schools of handicrafts, the first essential is that the 
pupil should by degrees acquire a thorough knowledge of the craft and manual 
dexterity in carrying out its processes The tools used are neither automatic 
nor semi-automatic in their action and the quality of the work turned out, 
depends entirely upon the personal shill of the workman. The training is 
best given by a graduated series of exercises, and the best results can bo 
obtained by an almost total neglect of commercial considerations, so 
far as they affect the disposal of the product. At this stage the quality of the 
work is of more importance than the quantity, and it is only when skill has 
been acquired that attention should ho concentrated on productive capacity. 

The craftsman who makes his living as a cottage worker requires a different 
and somewhat more elastic training than the craftsman who becomes a unit 
in an organised industry. In the latter case more specialisation is usually 
needed, and the man will have to work under conditions very different from 
those which can be obtained in a school of handicrafts, where it is difficult to 
maintain the discipline of a workshop or to attach great importance to what 
may be termed commercial considerations. 

The industrial school is, at best, a defective instrument of education owing 
to the non-commercial conditions under which it must necessarily be carried on. 

In spite of this, it seems to be the only means by which the indigenous artisan 
can be trained ; though, in the past, through his ignorance and lack of educa- 
tion, and through the imperfections of their equipment and teaching staff, 
industrial schools have failed in the majority of xsases to achieve any appreciable 
results. While, therefore, they are institutions to be encouraged and developed 
within the limits just specified, we regard them as altogether unsatisfactory, if 
employed to train artisans for organised industries. 

146. In the Madras Presidency, the industrial schools are under the control 
and inspection of the Director of Industries. In the U nited Provinces, the 
Bchools are still attached to the Education Department, but are inspected by the 
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director of Industries who practically controls them. In the Central Provinces, 
the only school visited by us was under the Department of Agriculture and 
Industries. In Bengal, Bombay and elsewhere, the Education Department still 
controls industrial education. In some cases, special inspectors have been 
appointed. The absence of any direct means of keeping the schools in touch 
with the cottage industries of the districts in which they are situated is very 
noticeable. The remedy obviously lies in the transfer of the control of industrial 
schools from the Department of Education to that of Industries. Our general 
views on the important question of the control of industrial and technical 
education will bo found at the end of this chapter (paragraphs 177-179). 


Organised Industries. 

146. We shall now put forward our recommendations for the training 
of men for organised industries. We shall discuss more particularly the 
training of the supervisor class, iii view of the fact that under present conditions 
there is a far greater lack of Indians qualified for such positions than of Indian 
artisans and operatives. Though it is true that the supply of these latter is 
generally insufiicient and that their skill and intelligence require improve- 
ment, the main remedy needed is the provision of an incentive to excel, which 
can be given only through a general improvement in their conditions of life. 
We shali, however, in setting forth our scheme for engineering training, suggest 
a system of training engineering artisans, which can he applied, as opportunity 
offers, to the case ol other large-scale industries. 

Before framing oUr proposals, u'e find it necessary to point- out in what 
ways the various industries differ, from the point of view of the training which 
will be required by the persons who will engage in them as supervisors. We 
may explain, in the first place, that the method of recruitment in force in 
England, where industries have gradually grown up by natural evolution, is 
not yet possible everywhere in India. The supervising staff in a large number 
of English industries is recruited entirely from one or other of two sources — 
from artisans wno have worked their way up, obtaining the necessary 
theoretical knowledge by private study or in evening classes ; or from young 
men who have some connection with the industry and have taken S, course 
of special teaching, followed by or combined with practical training in the 
factory. It is very exceptional for a person unconnected with the industry to 
attempt to enter it. We believe that circumstances are not the same in certain 
other countries w ith equally advanced industrial organisations ; that these 
possess a more complete equipment for practical and theoretical training outside 
the factory, and that persons with no previous association wdth the industry 
are frequently admitted into it after passing through training institutions. In 
the case of engineering, on the other hand, it is common in England for pupils 
and apprentice® to enter the shops without previous connection with the 
industry. When We come to discuss the various forms of technical training 
required in this country, we are faced with the fact that there are very few 
industries which can completely, or even nearly completely, supply from the 
ranks of the workmen or of the educated classes connected with the industry 
the recruits wanted for the control of existing or future undertakings. The 
former are at present too uneducated to rise ; the latter are to a large extent 
non-Indians, and are in any case few in numbers.- W e shall therefore require 
special arrangements to supply candidates for supervising posts with thcr 
practical training in the factory which, in the case of so many industries 
in England, is ohteined almost automatically. 
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We must remember, in tlie first place, that successful supervision implies a 
knowledge of business, including such questions as the control of labour, and 
these can only be learned by actual experience. In the next place, they require 
that a man should, especially in the earlier stages of commercial employment, 
submit to Jong hours and bard conditions. In some cases, he can accustom 
himself to these during the period of training, and, -wherever possible, he 
should be compelled to do so. 

147. From the point of view of the actual training, we may divide industries ciassitioatioii of 
into two classes : — (1) those in which long practical experience is necessary induslrtea lor 
for the supervisor to estimate the w'orking conditions and judge whether the 
quality and output of the work is satisfactory ; and (2) those where, on account of 
the automatic or semi-automatic character of the plant, or of the simplicity of 
the processes, the necessary knowledge can be more quickly acqiiircd. As 
instances of the first class, we would refer to such branches of mechanical 
engineering as repair vi'ork or the making of machinery ; the manufacture of 
pottery and glassware ; textile work; tanning; and mining. W<' shall call 
these manipulative industries. The numufacture of sugar and chemicals, and 
oil and rice milling arc examples of the second, which w'c shall entitle non- 
manipulative or operative. The first class of industries usually require a 
training in industrial concerns ; but, in some cases, e.g,^ textile work, they 
are carried on under conditions which make it diflBcult for the learner to 
acquire the necessary knowdedge in the works themselves, and they can bo 
learned more easily in instructional factories attached to schools. In this 
latter case, it must he remembered that practical training given in a school 
does not offer the student the opportunity ol accustoming himself to mill 
conditions and of acquiring experience of mill management ; though t he greater 
facilities for learning more than compensate for this, these deficiencies must be 
made up for later. In the case of the second class of industries, the only 
training that can be given is mainly technological, consisting, for instance, of 
a course in industrial chemistry of a special type, together with some 
training in the handling of machinery and in the making of drawings. The 
student will require practical experience, but, from the nature of these 
industries, this need not be acquired at a very early stage in his career. A 
sugar-works manager or chemical manufacturer usually starts with a training 
in technological chemistry, and a loss complete training, which he can acquire 
in a teaching institution, in mechanical engineering. He then gees as a 
chemist to a sugar factory or chemical works, and grail ually familiarises 
himself with the general work of the factory, till he is qualified for more 
responsible posts. He neither requires, nor as a rule obtains, any special 
manipulative skill. A master-tauner’s training is also very largely in a 
special branch of applied chemistry ; but ho requires some degree of practical 
experience of the industry, especially in the currier’s shop. But wm must 
again emphasise the fact, that actual w'orks experience must bo obtained at 
some stage or other in the student’s career, and this can only be given in a 
factory working under commercial conditions. A man who is acquiring a 
knowledge of factory management in a chemical works, a sugar mill, or a 
brewery may also be earning his living as a works chemist ; but that does 
not affect the principle. We desire further to point out that in manipulative 
industries carried out on a comparatively small scale, as is mostly the case in 
India at present with tanneries, potteries, and glass works, it is impossible to 
provide what we consider the ideal form of education, *./?., the properly 
controlled training of apprentices in the. works, with theoretical classes 
attached The small-scale glass works, which eidst in India at present, produce 
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only a limited range of inferior articles; a large modern glass works could not 
only provide for the systematic training of apprentices for all kinds of glass 
making and furnish the most effective basis possible for the future recruitment 
of the industry, but would also be in a far better position to resist foreign 
competition. The engineering industry is, fortunately, on a different footing. 
But for most other manipulative industries, the only way in which practical 
training can at present be provided is by moans of a small factory run on 
non-commercial lines— a method which is exceedingly costly. It may be 
necessary in certain special cases to have recourse to it, but it is vastly 
inferior to the systematised training which can be given to groups of apprentices 
in large works with provision for theoretical courses alongside. 

148. We have, therefore, to provide for the following classes of higher 
industrial training : — 

(1) Training for manipulative industries in works large enough to 

employ a number of apprentices, for whom theoretical teaching 
c'hn be provided in class-rooms attached to the works. 

(2) Training, in certain special cases, for manipulative industries in 

technical schools, with workshops or instructional factories 
attached. This method would be adopted in cases where there 
were no works available on a large enough scale, or where, as 
in the case of the textile industries, the necessary technical 
knowledge can be much more easily imparted outside the mill. 
The extent of the equipment required for practical work would 
depend on the degree to which manipulative knowledge is required 
in the industry. This training must be followed by a period spent 
in a commercial factory, probably on a very low salary or as a 
pupil. 

(3) Technological training for non-manipulative industries, which 

would be given in a teaching institution, where a student would 
take courses in some special branch of technological chemistry, 
coupled with training in such subjects as mechanical or electrical 
engineering, which the particular branch of technology selected 
by the student may indicate as necessary. Such a course of 
training will often of itself create a w^age-earner ; but further 
experience is needed if the student wishes to rise in his profession. 

The distinctions laid down above must not be considered as entirely rigid. 
There will be cases on the border line, which may be dealt with in one class 'or 
another, as local or personal convenience may determine. It will be possible 
also in the case of class (2) to group together’in one teaching institution the 
training or some part of the training required for industries practised on a 
small scale. ** 

In framing our proposals for a system of industrial training, therefore, 
we shall deal first with training in mechanical engineering, which is the most 
important need at present for India’s development, and for which, fortunately, 
the facilities are considerable. We shall treat this question in all its aspects, 
including therein our proposals for the training of artisans and foremen, as 
well as of engineers. We make no specific proposals in this chapter for 
establishing the instructional factories to which we have alluded, although 
remarks will be found on this subject in Chapter XIV. But the advisability 
of providing this form of training in’ the case of any particular industry or 
povinoe will depend on local circumstances, and it will be for Depai-tmentd of 
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Industries to decide each case on its merits. Wo shall put forward our sugges- 
tions for -training in technological chemistry, which we propose should be given 
in certain existing collegiate institutions. These, as at present constituted, are 
mainly concerned with training engineers and include facilities for a grounding 
in mechanical engineering, which will be sufficient for men of the class we 
have in view. We shall next explain our conclusions regarding the Victoria 
Jubilee Technical Institute, Bombay, which provides both technological and 
technical training; and then, after putting forward our views on mining and 
metallurgical teaching, we shall discuss the measures required for the control and 
co-ordination of tlic various forms of industrial, technical, and technological 
training, and -for bringing our training institutions into touch with employers 
of labour. 

149. We may now discuss the question of the instruction of artisans for Training ol 
mechanical engineering. Looking forward as we do to a very great industrial 
expansion in the immediate future, we think that the present arrangements 
for the training of artisans are totally inadequate, and that it is essential 
that stejis should he taken as early as possible to provide a much better training 
for many more boys. We were much impressed by the great possibilities for 
training in mechanical engineering in the numerous large railway 
workshops, which are so distributed as to form convenient centres in almost 
every major province of India. Private engineering establishments on a 
large scale, though confined to a few important cities, are also suitable for the 
same purpose. But the system for the ap])renticeship of artisans pursued in 
these shops is at present rudimentary. The sons of employes are taken on at the 
request of their fathers and turned into the shops to jnek up a knowledge of 
the trade as Lest they can. They are paid small wages to begin witli, and the 
amount is gradually increased as they grow older and more useful. There is no - 
regular apprenticeship, and not infrequently the hoys are tempted to leave long 
before they ought, by the offer of slightly higher wages outside. We point 
out elsewhere tho risk of boys, who have received a little education, leaving 
their hereditary manual occupations for small clerical posts. The only remedy 
is to improve the social status and prospects of the skilled artisan. Though 
such a proposal has been supported by numerous witnesses, we are opposed 
to any legislation designed to penalise the employment of indentured appren- 
tices by third parties ; and would leave the system of indenture on tho same 
contractual basis as at present. We think, however, that much can he done to 
counteract the tendency among promising youths of the working classes to 
seek clerical occupation, by a more liberal treatment in respect of wages, the 
provision of opportunities for furtl>er education, and the institution of a better 
form of agreement. From the time a boy enters a worksliop to learn a trade, 
he should he paid wages at least equivalent to what he would otherwise earn in 
the bazaar ; from which, in order to secure his regular attendance and to provide 
inducements to him to go through a complete course of training, there should 
he placed to his credit every month a certain amount of deferred pay ; and this, 
under the initial agreement, should only be due to him on the completion 
of a specified period of service, which should usually be about five years. 

Night schools have proved less successful in India than elsewhere, and even 
in England they are tending to fall out of favour. It should be recognised that* 
when a boy has done a fair eight hours’ work in the shops, he is not fit to profit by 
class instruction. Every apprentice, therefore, should be given within the shop 
hours elementary technical education suited to the trade that he is learning, 
and he should he taught drawing and mensuration, so that he may*at least be 
able to understand a plan and work from it. In large engineering establish- 
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inonts where the number of apprentices justifi^ the expense, there should 
be a special oflBoer to supervise them and see that in each shop they are 
properly employed. Supervision of this sort is still more necessary in the case 
of apprentices and pupils under training for posts of foremen and engineer 
officers, regarding “whom we have made proposals in the following paragraphs. 
In some instances, the more intelligent and ambitious apprentices will certainly 
desire to acquire a working knowledge of English, which will enable them to 
communicate more freely with their superior officers and will give them access 
to sources of information denied to workmen'unablc to read and write that 
language. It is only for teaching of this kind, w^hen there is a demand for it 
and it cannot be provided by other means, that evening classes should be 
accepted as ja method of imparting instruction to apprentices. 

The system which we have proposed above provides for the attachment of 
teaching classes to a single large ^op. There may, however, be cases where 
works, none of which is largo enough in itself to form the basis of an educa- 
tional unit, exist sufficiently close together to form a group ; and here, we think, 
teaching classes may be provided in a common school conveniently situated for 
apprentices attending the different works, and controlled by a committee on 
which the Department of Industries and the various employers may be 
represented. W o think that this system might, when necessary, ])e extended to 
meet the case of apprentice foremen and engineers. 
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160. We received many complaints regarding the unsteadiness and 
inefficiency of Indian labour, defects which, so far as they arise from a low 
standard of comfort, we liave dealt with more fully in Chapter XVI. It 
is doubtful if sufficient inducements in the way of pay are yet held out to 
men to become really first-class artisans. To reduce the difference between 
the pay of the skilled workman and the foreman, and so lessen the cost of 
supervision, it is necessary greatly to improve not only the skill, but also 
the prospects of the workman, and teach him to regard himself as a 
member of a skilled and respected body. Any means of raising the self- 
respect and social status of the artisan will benefit, in the long run, the 
employer no less than the employed. 
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161. Above the skilled workman is the maistry, or foreman, and the provi- 
sion for training such men is hopelessly insufficient. We were forcibly struck, 
when visiting the large railway and private workshops throughout India, with 
the almost complete absence of Indians from the ranks of foremen and charge* 
men — the non-commissioned officers of the great army of engineering 
artisans. At present these posts are filled almost entirely by men imported 
from abroad. The railway companies are endeavouring to supply this 
deficiency by training European and Anglo-Indian youths, the sons of their 
own emplo;yds as a rule, and with fair prospects of success. The effect* on 
industries generally of the absence of men of this type is clear from 
opinions which have been expressed to us regarding the compaHatively low state 
of efficiency of the plant in many factories which do not employ a high 
proportion of imported men on their subordinate staff. The continuance of 
conditions which force the industrialists of the country^ to import so many 
of their subordinate supervising staff is clearly most undesirable. They form a 
serious handicap to progress and militate against the ideal of nn industrially 
self-sufficing India. Many men brought from foreign countries are found 
unsuitablo bn their arrival here ; others -take a dislike to the country or 
develope indifferent health, and are generally a source of anxiety to those 
responsible for bringing them out. It is common knowledge that no small 
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proportion of the men so imported have to be repatriated at great expense to 
their., employers. Mechanics, as a class, are unwilling to leave- their home 
countries to accept service in India, and the prospect is rather remote of suitable 
men being available for the new industries which "we hope to see started. To 
meet this most pressing need, every effort should be made to create a class of 
Indian foremen and chargemen. A difficulty arises in this country from the 
fact that the educational attainments of the artisans are too low to fit them 
for such posts, while the stipends and the prospects offered are not of a nature 
to indijce the better educated classes to spend a number ol years as workmen, 
though this is the only way for them to acquire the practical experience which 
is essential, if they are to be in immediate charge of specialised sections of a 
workshop or factory. The attempts at compromise, which are now under 
trial in several technical institutes and schools, are not likely to meet with 
success, even when, as in some cases, the course of instruction is followed up 
by a few months in a factory or engineering works. Instructional courses do 
not familiarise the students with practical shop conditions, with their long 
hours and strenuous life and the demands which they make on the resource- 
fulness and intelligence of the supervising staff, nor do they enable them to 
discover whether such a life is one which they are physically able to stand or 
care to accept as a iiermanent occupation. Further, the students look on their 
few months’ training under shop conditions as a tost to bo passed and put 
behind them, rather than as an earnest of the employment awaiting them after 
training, and the arrangements for the training of students in the shops do not, 
it would seem, really bring them into close contact with the principles under- 
lying commercial engineering w'ork. These defects have been recognised to 
some extent, and attempts to remedy them are now being u'orked out in 
the engineering schools at Lucknow, Bankipore and Nagpur. In these schools, 
the idea is to give an all-round training in the various engineering trades, 
simultaneously with instruction in drawing and in the elementary principles 
of science which find application in mechanical engineering. After a course of 
this kind extending over a period of three years, the pupils are di’afted into 
the mechanical workshops, where it is intended that they should specialise in 
some particular department, in the hope that, if they apply themselves 
diligently to the acquisition of practical experience, they will in a few years 
become capable of being entrusted with supervisory work. These attempts to 
combine teaching with workshoji practice are not, however, in accord with the 
idea supported by the balance of opinion among mechanical engineers all over 
the world, that the technical school courses should not precede u'orkshop train- 
ing. It is important to remember that theoretical training is doubly valuable 
when given to a student who has in his mind a definite picture of the condi- 
tions under which it will be applied. The result of our enquiries convinces us 
that the same system is equally suitable under Indian conditions, and we 
describe in the next paragraph the lines on which it should be worked. 

162. Railway workshops are, as we have stated, in many cases already The training <A 
receiving European and Anglo-Indian apprentices, to whom some degree of of the 

technical training is given with the object of enabling them to obtain posts as conunission. 
foremen, or, in special cases, even higlier appointments. There is, however, a 
noteworthy absence of provision for the middle-class Indian. We consider it of 
great importance that the conditions of training should be such as the educated 
Indian youth will consider consistent with his sense of self-respect ; for if this is 
not satisfied, we shall be depriving ourselves of a most promising field of 
recruitment. The arrangements made for Indian apprentices are at present 
inadequate j and the stipends paid them during the period of training and the 
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salaries ottered on its completion are very much lower than the corresponding 
amounts in the case of Europeans and Anglo-Indians, a fact which is largely 
responsible for the failure of the better educated Indians to take advantage of 
those courses. As regards salaries, we consider that the principle must be 
adhered to that equal proficiency should be equally remunerated. The 
inequality of stipends is to some extent justified by the difference in the 
standard of living between Europeans and Anglo-Indians on the one hand and 
some classes of Indians on the other, though the stipends at present offered to 
Indians assume too low a cost of living to meet the case of the educated middle 
classes. We think the difficulty might be got over by allowing free board and 
lodging to all Europeans and Anglo-Indians, and to such Indians as prefer 
it. To other Indians, a stipend to cover board expenses based on the standard 
of living of the middle classes should be given. Apprentices of all kinds should 
receive a monthly sum over and above the expenses of their board and 
lodging, depending on the length of time they have worked and on their 
efficiency in the shops. We consider that every effort should be made to 
develope the training facilities existing in these shops, grants being given from 
Government funds for the establishment of technical classes, together with 
hostel accommodation and such other amenities as are necessary to attract 
educated Indian youths of the middle class. The precise allotment between 
Government and the Tlailways of the extra expenditure entailed will require 
further consideration. With the technical school alongside the workshop, it 
becomes possible to provide an almost ideal course of training. Almost equal 
possibilities for training can be made available in a few of the larger private 
workshops, and wo do not doubt that the managements of these w ould w'elcomo 
the provision of similar arrangements for tlie technical training of their 
employes. In discussing the question of training industrial artisans, we have 
suggested the adoption of an apprenticeship system, and we think that a 
precisely similar system should apply to the more advanced class of students 
with which w e are now dealing. The regulations for the admission of appren- 
tices and for the working of the system generally should secure the admission 
of a proper proportion of Indians and the fair and equal treatment of all 
classes in their course of training, while upholding the authority of the work- 
shops management to the fullest extent. The indentures should be for a period 
of four or five years, and, as we have said already, the apprentices should be paid 
wages. Apprenticesof this class should start work usually between 16 and 18 
years of age. If they enter the workshops at too early an age, their pliysique 
will be insufficiently developed to stand the stress and their previous oppor- 
tunities for obtaining the necessary education will he unduly restricted. 

An example of a scheme of this type, worked out by officers of the East 
Indian Railway Company, will be found as Appendix N. 


The Training of Mechanical-Engineers- 
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' 163. There are four engineering colleges in India w^hich provide the 
training required by recruits for the Public Works Department. The largest 
is at Roorkee in the TJuited Provinces, where it was originally established in 
184i7 -to train the engineers and upper subordinates who were required in rapidly 
increasing numbers on the extensive system of public works, and particularly 
the irrigation canals, that were started soon after the province came under 
British rule. 

At an even earlier date (1794) a school for surveyors wets started in Madras 
which ultimately developed into an engineering college in 1857. Thirty years 
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later it underwent extensive reorganisation and its staff was greatly 
strengthened. Little, if any, differentiation is made between the training given 
to civil and to mechanical engineers. Quite recently, an electrical course 
has been instituted and a Professor of Electrical Engineering added to the staff. 

The Sibpur Engineering College developed from University courses in Sibpor. 
engineering, which were started in 1868 by the Public Works Department 
and handed over in 1860 to the Presidency College. In 1880 this engineering 
branch -was constituted a separate college and transferred to Sibpur, where 
it has since remained. ^fhegroAvth of modern industries in Bengal has greatly 
influenced its dcveloj)mont, and the courses of instruction now ])rovidedare of 
a more general character than would be essential, if only the requirements of 
the Public Works Department had to bo met. 

The College of Engineering, Poona, started in 1854 as the Poona Engineer- Poona, 
ing class and Mechanical School. In 1806 it was affiliattxl to the University of 
Bombay and* styled the Poona Civil Engineering College, l^ater, in 1870, 
classes in agriculture and forestry were added, and in 1880 tlni name was 
changed to “ The College of Science.” In 1007 the agricnlture classes were 
removed; in 1011 the courses leading to tlic degree of B.Sc. were transferred 
to the new seience institute iji Bombay, and the name was again changed to that 
which it iiOAv bears. At the present time the courses of insi ruction lead up to 
tbo University examinations for the degree of B.E. (Civil) and B.E. (Mechani- 
cal). There are also classes for Public Works Department sub-overseers, 
mechanical apprentices and electrical apprentices. 

There are also a number of loss important schools of engineering, training 
chiefly for the Public Works Department, but including in tlieir course's soirm 
instruction in mechanical engineering. 

364. In the past, the education of engineers has been too much influenced Delects of 
by the immediate requirements of the Public Works Dej)arlment, without 
regard to the future or to those other interests in India n liich can be handled 
only by engineers. The higher branches of the engineering services in 
this country absorb but a very small proportion of the cngiiicoring students 
who pass through the colleges, and the rest enter tlic upper subordinate ranks 
or find private employment of a not very remunerative character. The greater 
part of the work done in each collegt* is the training of upper subordinates, 
lower subordinates, surveyors and draftsmen. Students join the college classes 
in the hope of getting appointments as Assistant Engineers ; but, failing these, 
they consider that they have a better chance as upper subordinates, if they 
have passed out of the colleges as engineer students and not as upper subor- 
dinate students. 

In the four principal colleges, increasing attention has, in recent years, 
been paid to the provision of instruction in mechanical and electrical engineer- 
ing ; but the measures adopted are inadequate and are conceived on altogether 
too narrow lines to meet the needs, present and prospective, of a rapidly 
expanding industrial system. Indian civil engineers have done well in the 
Public Works Department and have established their claims to promotion to the 
highest ranks of the service; but in mechanical engineering nhich, outside 
the railway workshops, is mainly carried on by private enterprise, we find 
that, in the absence of a proper system of training, they have seldom attained 
to positions of importance or responsibility. In practically all the engineering 
workshops which* we have visited, we found the same state of affairs existing 
with regard to the superior staff as we had scon in the case of foremen. The 

U 



107 


iNeoessitjr ol 
^Tiding lor 
indnstrial 
developments. 


System 

reoonunended in 
England lor 
training 
mechanical 
tngineera. 


former, Trhether afssistants or managers, were men wlio liad been trained as 
mechanical engineers in Great Britain. 

It is only in recent years that the Government engineering colleges have 
recognised that they ought to bo something more than mere aj)panagcs of the 
Public Works Department ; hut so far, the attemi)ts made to train students 
for careers other than those offered by service under Government, District 
Boards or Municipalities, have taken the form of alternative or additional 
courses of instruction, and until quite recently no radical reforms have been 
contemplated, much less introduced. 

165. Especially since the outbreak of war, various causes have attracted 
public attention in an increasing degree to the predominant importance which 
mechanical engineering is now l)eginning to assume' in this country. The 
Gstahlishment of tlie manufacture of steel on the firm basis of commercial 
success brought, into sight, the possibility of further developments on a scale 
never before contemplated. It has not only encouraged English firms to 
consider the formation of Iwanclees of their own specialised industries in India 
after the wai', hut lias given oppori unities to Indian capitalists I .0 take in hand 
.schemes for various forms of engineering and metal manufacturing work. I'he 
production of zinc and copper from Indian ores ha? recently come within 
measurable distance of actual accomjdishmcut, and has still further increased 
the scope of possible enterprise'. TIui exjieviencc of the war itself has been 
responsible for a neu attitude on the part both of Government and of 
leading industrialists. TJiey realise that it is necessary to create in India the 
raaniilacturcs that are indispensable for industrial self-sufficiency and for 
national dcrencc, and that it is no longer jiossible to rely on free importation 
of essential articles in time of war. We think it not out of place to observe 
hci’e that the existence of this Commission and the discussions which have 
from time to lime arisen out of the evidence given before it, iogothor with the 
creation of the Munitions Board, itself a development of the Commission, 
have helped in the above direction. Einally, the attention of the educated 
public, and in particular of the large industrial emjdoyers, has been drawn to 
the inconveniences and dangers that arise from the entire dependence of India 
on imported personnel for the sujiervision of engineering industries. 

156. The education and training of engineers was the subject of an 
enquiry by a committee appointed by the Council of the Institution of Civil 
Engineers in 1903, 011 which committee all the important engineering societies 
were represented. Their report, which w as published in 1905, embodies the 
collective ex})eriencc of engineers belonging to practically every branch of the 
profession, and though in many respects the conditions in India are different 
from those prevailing in the United Kingdom, certain fundamental conclusions 
were reached which are entirely supported by the facts placed before us in 
evidence by leading engineers and industrial employers, and should be adoi^ted 
in this country. In submitting their recommendations, the committee prefaced 
them by the statement that they were unanimous in their opinion that 
onginooring training must include several years of practical work as well as a 
proper academic training. They considered ; — 

“(1) That tbe average boj should leave school when he is about 17 years of age; that 
much dejjonds upon the dovelopmoiit of individual hoys, but the minimum age sbouM he 1G 
and the maximum 18 years. 

(2) That the practical training should he divided into two parts, and that the prelimirvary 

stage of practical training should consist in all oases of at least a year spent in mechsnioal 
engineering workshops. « 

(3) That during workshop training, boys should keep regular working hours and should 
1)6 treated as ordinary apprentices, ho subject to discipline and he paid wages. 
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(4) That uothing should he done in the form of evening study which would impose 
unnecessary strain upon the hoys. 

(5) That, as a rule, it is preferable to proceed to a technical college on the completion of 
the introductory workshop course; but that, in the case of boys intended to Ijccomc mechanical 
engineers, it may be advantageous to complete Ibc practical training before entering the 
college; but in such cases it becomes inijioriant that simultaneous educatiou tluring practical 
training should lie seemed. Otherwise, the boys would lose seriously during four or live 
years’ suspeusion of systematic study, and would be at a clisad\aiitage on entering the 
college. 

(0) That for the average studeut, the peiiod of college study should bo at least three 
years. 

(7) That at least three to four years should be spent in practical tiaining, inclusive of 
the iiitroductoiy workshop couise pieviously meutioued ■” 


157. Wc arc a^vare that this question has been discussed on other occasions, 
at times with the same, at others with somewhat different, results; hut a study 
of these discussions has led us to the boliel' that the above- quoted conclusions 
may fairly be taken not only as the most authoritative expression of Britisli 
engineering opinion at the time, but as still representing the general views of 
the profession. The methods pursued in this country, however, differ widely 
from the system suggested above. The age of boys when they join an 
engineering college in India is from two to three years higher I ban that 
recommended. Most, if not all, of the colleges prescribe a period of training 
in workshops after the comjiletion of the theoretical courses, just as we have 
seen in the case of institutions giving a lower ty pe of training ; but evcJi this 
period is much too short to be of practical value to meeliunieal engineers ; no 
attempt is made to subject the students to regular m orksho^i disciiiline, and 
they are not eoiupellecl to attend the full working hours. They go from shop 
to shop making notes and skelches, and watch others at w ork, but, as a rule, 
do nothing themselves. This course, such as it is, broadens the outlook of 
students who are intending to become civil engineers ; but it is worse than 
useless as an initiation into the mechanical side of the engineering profession. 

It has been objected that educated Indians will be unwilling to submit 
to the early hours and hard conditions of wx'rkshop training. 'J his may, no 
doubt, have been the case in the past, but tliereare now^ numerous signs of a 
marked change in sentiment, ‘and wo feel confident that, if facilities arc pro- 
vided, increasing use will be made of them. TJiere are difficulties in the 
w'^ay, we admit ; but they are not so great as is often supposed, and can be 
overcome. 

168. There is, thus, as we have seen, a very decided consensus of opinion proposalf of the 
among practical men that the ideal method of training mechanical engineers Commission for 
is to combine workshop practice and technical instruction as closely as possible training mecha- 
To attain this end in India the workshop has been imported into the college, **^*®*’**** 
hut the results have not been altogether satisfactory. The alniosphere of the 
Avorkshop cannot be obtained in the school, and the importance of this is so great 
that we are convinced that mechanical engineers must be trained in the Avork- 
lihops, receiving supplementary class instruction in technical schools alongside 
Avhich should, of course, be of a more advanced nature than that Avbieh would 
bo provided for foremen. That is to say, the mechanical engineer, by which 
term we moan the man AAho in after-fife Avill bo responsible lor the design and 
ooustruction of machinery and structural iron Avork of every kind, should bo 
trained in a way analogous to that prescribed lor the members of the lahourirg 
classes Avho will become artisans, and the boys of a higher social grade and wHh 
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a better general education who aspire to become foremen ; but he should start in 
the workshop somewhat older and after a more jprolonged general education. 
In the factory, he should be regarded as a M'orkman and treated as such, and 
jiaid wages which should represent the market value of the work he does ; 
but he should not spend the whole of his time in the workshops, lloughly, 
the time spent in the technical classes should be equal to one-third of the 
total working hours of the shops, but whether this bo so many hours a day 
or so many days a week matters little and may be arranged to suit local 
circumstances. The main idea underlying our conception of the proper method 
of training mechanical engineers is thus a fundamental modification of the 
current practice in India ; the chief training-ground should be the workshop, 
though the class-room is also indi8i)cn8ablc. 

159. After the period of apprenticeship is completed, and this should not 
bo less than four years and may usually with advantage he five, those ap- 
prentices who desire to specialise should bo provided for in one or more of the 
existing engineering colleges, where advanced courses of instruction will be 
given in such subjects as applied mechanics, electrical engineering, the 
physical sciences, hydraulics, the strength and properties of materials, and heat 
engines. It should he recognised that these students are adults seeking to gain 
knowledge for a very special purpose, and they should not be treated as 
undergraduates and forced to go through a rigidly proscribed course of instruc- 
tion, such as is now provided in the engineering colleges of University rank. 
Our general idea is that colleges of this status should he made accessible 
to advanced students who Avish to take special, instead of eouqdeto, University 
degree courses. 

We have not specifically referred to the training of electrical engineers, 
because electrical manufactures liave not yet been started in India, and there 
is only scope for the employment oJ men to do simple repair Avork, to take 
charge of the running of electrical machinery, and to manage and control 
hydro-electric and steam-operated stations. The men required for these three 
classes of work will be provided by the foregoing proposals for the training of 
the various grades required in mechanical engineering. They Avill have to 
acquire, in addition, special experience in electrical matters, but, till this branch 
of engineering is developed on the constructional side and the manufacture of 
electrical machinery taken in hand, the managers of electrical undertakings 
must train their own men, making such use as they can of the special facilities 
offered for instruction at the engineering colleges and the Indian Institute of 
Science. 


Technolos:ical Training. 

160. It will be necessary in the immediate future for Government to 
consider the more general question of the jiart to be played by the existing 
engineering colleges and the tJiiivcrsitios, in providing for the increasing need 
in India for scientific, technical, and technological training. We feel convinced 
that, as the development of the country proceeds, the number of students aa ill 
increase and that, in consequence, at no distant date it will be found desir- 
able to abolish the school departments of these colleges and to make provision 
for the education of subordinates in separate institutions, which, not being of 
University rank, will be placed under the control of the Directors of Industries. 
It is urgently necessary to prepare for a liigher technological training, which 
Avill provide the means whereby the physical science students of the colleges 
affiliated p the Universities may learn to apply their knowledge to industrial 
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uses. The simplest way of mcetin" this demand would bo to expand the engin- 
eering colleges into technological institutes by the creation of new dej)art- 
mentl. At present they are chiefly occupied with the training of civil engin- 
eers. We have just recommended that they should make provision for the 
higher technical instru6tion of mechanical and electrical engineers, and we 
anticipate that industrial expansion will justify the starling of departiuenls 
of general technological chemistry, whioli, in eacli college and teaching Univer- 
sity, will specialise to the extent necessary to meet at any rate the more 
])romincnt local needs. We regard it as certain that public opinion will 
demand that tiicse colleges shall be connected with the local Universities and 
that the students shall be able to obtain University degrees. To tliis vve think 
no serious objection can be raised, provided that the terms of association leave 
the colleges free to frame their own courses ol study, reserving to the Senates of 
the Universities the right to prescribe which shall be selected as qualifying a 
student to enter for a University degree. Tlie internal administration of the 
colleges should be controlled by a Board or Council, the members of which 
might bo nominated by the Department of Industries, the University, and 
public bodies representing employers. This Council should have the jirivi- 
lege of delegating a certain number of its members to represent, it on the 
Senate. 

161. Up to this jioint our recommendations regarding industrial and Imperial engin- 
teehnical education are such as should be carried out by provincial Govern- colleges 
ments ; but, we think, it will be necessary ultimately, if not in the immediate *®’^®®badowed. 
future, to provide India with educational institutions of a more advanced 
character, which no single province could support or fill \\ itb students, yet 
which each province will need to a greatei; or less extent. Dor some time to 
come the demand lor this higher training can best be met by the provision of 
scholarships to enable students to proceed abroad, but, as soon as our foregoing 
recommendations have had time to develope their full elleet, it would bo 
advisable to proceed further and establish imj)erial colleges of the very highest 
grade. Two at least would be needed, stalled with specialists of high roimta- 
tion who must be provided with adequate equipment for both tcuehing and 
research work. One of these colleges should cover every brancli of engineering, 
while the other should be devoted mainl)' to uiolallurgy and mineral tech- 
nology, the developments of which are certain to be on a very extensive scale. 

Provincial colleges can only hope to secure the services of good, all-round 
men who would be employed mainly in teaching work ; but, if the ideal of a 
self-sufficing India is to be completely carried out, specialisation must be 
provided for, and this can only be achieved in colleges with a large number of 
advanced students. We can hardly hojie to serve any useful jiurpose by 
pursuing this idea further. Details will depend upon the actual state of 
things at the time when it becomes necessary to mature a scheme. We, tlnu’c- 
fore, refrain from elaborating any proposals of this nature and content ourselves 
Mith suggesting that they should always be keiit in sight as the goal. 

102. Before leaving the question of higher training we desire to advert scientific 
to one important matter. We consider that India suhtrs from the general and technical 
absence of organisations similar to the great scientific and technical 
societies which have in many countries done so much to promote the profes- 
sional education of their younger fhembers. W o have already had occasion 
to refer to an instance of the work ol tlic English Institution of Civil Eugiu- 
eors in this direction, and wo think that it would be greatly to the advantage 
of Indian engineers if a representative society were started. Our views on tbe 
subject, which wo regard as one essentially for private initiation, a^o explained 
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iu detail in Appendix H., and hero wo need only add that we in no sense 
limit our suggestion to engineering. Whenever tlio number of specialists 
in any branch of science or professional activity is sufficient to enable them 
to form an association to promote its development in India, their action in 
this resjiect should be supported in every reasonable way by the State. 

The Victoria Jubilee Technical Institute, Bombay. 

163. llcference has already been inade to the starting of the Victoria Jubilee 
Technical Institute in Bombay. During recent years it has developed a 
somewhat polytechnic character, and now provides courses of instruction in 
(1) ineehanical engineering, (2) electrical engineering, (3) textile manufactures, 
(4) applied chemistry, and (5) plumbing and sanitary engineering. Most of 
the witnesses who have come before us with experience as employers of its 
students have; spoken well of them ; but, so far as the training in mechanical 
engineering is concerned, ex-students arc nearly all employed in subordinate 
capacities, and there is little probability that many of them will rise to 
high positions. The courses of instruction extend over four years, of which 
the last six months have to be spent on practical work. Enquiries made of the 
managers of workshops and factories in which these students received this part 
of their training did not convince us that, the arrangements were of a 
satisfactory character. Moreover, the time allowed for practical training is too 
short. In view of tlie conclusions nc have reached regarding the training of 
mechanical (mgineers, m’c cannot regard the >vork done in the Institute for this 
class of students as satisfactory. Instead, liowevor, of abolishing these classes, 
it would be preferable for the Institute to associate itself more closely with the 
local engineering industries carried ofiin Bombay ; and it should not be difficult 
toiranic a scheme whereby the Izislitute, in jIs new location at Matunga, will 
sup])lemcut the workshop training of a])])reutices from tlie railway and other 
worksbo])s, thus pcrlorming locally the kinction of the technical classes 
which we have recommended in the case of the larger workshops. To 
u largo extent, the jiopularity of the mechanical engineering classes is 
due to the law Avbich jirevails in cerlain provinces compelling owners of 
steam jilants to place their lioiicrs in charge of certificated men. If the sug- 
gestion which wc; make elsewhere tliat this law should be abolislicd is carried 
into cficcl, there will be undoubtedly less demand J'or instruction of the 
kind necessary to iiass the specified Government examination. *On the other 
hand, avc hope that the forthcoming expansion of mechanical engineering 
will more than replace the loss of this artificial demand for what can only 
be described as a very imperfect training. 

164. These remarks do not apply to the technological courses which 
include (1) textile manufactures, (2) applied chemistry, and (3) plumbing and 
sanitary engineering. In these instances, we approve of the existing 
arrangements whereby the students receive a preliminary training before 
(Embarking upon practical work. In this view we arc largely influenced by 
the fact that the classes arc conducted throughout on lines as nearly resembling 
actual commercial practice as is possible iu any teaching institution. 

The spinning mill or the Aveaving shed is not an appropriate place in 
which to give instruction in textile mecliRnism, and practice in the working 
of the machines can be more easily arranged in a specially-equipped shed, 
where a great variety of single units is available. Knowledge and ex- 
perience of this kind can be gained much more rapidly in the Institute 
than undeif practical working conditions in a mill, and there is no doubt 
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that tlie young man who aspires to become a textile manufacturer, can best 
begin by going through one or both of the specialised courses of instruction 
provided by the Institute. Similarly, a preliminary knowledge of chemistry 
is essential to any one who intends to apply such knowledge to manufac- 
turing iwocessos, and the laboratory rather than the chemical worl<s is the 
place in which the training should begin. 

In regard to plumbing and sanitary engineering, most of the practical 
work consists of fitting up buildings in accordance it li tjireparcd plans, 
and before a young man can be sent out to do such work, he requir<>s con- 
siderahle skill in manipulating tlie materials employed, and somi' general 
knowledge of the sciences which bear upon sanitary engineering. It. is also 
necessary that lie should be able to prepare plans and estimates, and, without, 
donht, a knowledge of these matters and the requisite degree of craftsmanship 
can be attained most readily in organised schools. 

165. We therefore consider that in resjioct of thesi* technological courses, 
no changes are necessary ;■» hut we think that the training in the Institute 
should he followed by two ye.trs spent on practical work, Ixd'ove tlie full 
diploma can he obtained. Tlie stndoiits sliould be apprenticed on leaving the 
Institute, and tin';* .should Ix' given detinit.e omploj’ment and ]iaid a Jiving 
wage. Then' will, no doubt, he difiiculty at first in finding jdacc's for them. 

Employers of labour in this country have rcali.scd only to a limited 
extent that it is incumbent ujion them to jirovicle Jacilities for training 
the rising generation. To coiivinee them propaganda work will, at ilu' 
outset, he necessary. There are fortunately many Government Avorksho|)s to 
set an example, and it should not he diflieult to indnee tlie owuiers and 
managers of private undertakings to follow .suit. 

Mining and Metajlurgical Education. 

ICG. Mining education in India occupies, as we shall explain below, a Mimns 
somewhat peculiar position. Two systems of teaching, aiqilied to very similar education 
material, arc going on side liy side, and there is a large concentration of mining position, 

employment on a single area— -the jirineipal coal field — w’hilc other forms of 
mining are scattered over the whole of India, and dilTer widely in character 
For these reasons W'o have thought it necessary to discuss the .subject in detail. 

By far the largest demand foi mining engineers and trained subordinates 
comes from the coal fields situated in the provinces of Bengal and Bihar 
and Ori8.sa. The lorms of mining in other parts of India are often only 
mere quarrying or, where actual mining is practised, are either so highly 
specialised as to necessitate a practical training which cannot ho given in 
India, or are only on a small scale. It is clear, then, that for a long time 
to come, India must look for mining education to an institution or institu- 
tions based on the requirements of the Bengal coal field. 

The provision at present made for mining education comprises— (1) (a)Sibpur College 
courses at the Sibjiur College, (2) evening classes on the coal field. Thc®o“*^®s. 
senior Sibpur course is one of tw^o years, which follows a preliminary two years’ 
training loading up to the examination for sub-overseers. Tlu' students 
arc trained in mine surveying, electricity, colliery mechanics, mining and 
chemistry, and arc taken into camp on the. coal field for six weeks in the cold 
w’cather. At the ond of this course they obtain a dii>loma, after pa^^sing an ex- 
amination. Kecently, however, the Government of India have approved of 
the reduction of the two years’ mining course to a single year, conditionally 
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on the stuilents who take up the course having previously passed the 
overseers’ examination and spending at least eight weeks in a colliery during 
the college vacation. A ])reparatoiy course of one year is also being pro* 
vided. Under tlic previous conditions it was not easy for students from other 
provinces lhau llcnga) to obtain admission, though it is only fair to add 
tliat vqry few attempted to do so. Accommodation was limited, and the Local 
Government stipulated that no qualified Bengali student should be excluded. 
The necessity |or passing the sub-overseers' test l)eforo entry was also a diffi- 
culty in the case of students from certain provinces, where training of this 
class u'as given only to a very limited extent. These olnstaclcs have now, 
it is claimed, to some extent been overcome, and there are at present (191 R) 
five outside students taking the course. I’or some years past, the removal 
of Sibpur College has been under contemplation, and Government has been 
reluctant to incur increased expenditure on the existing institution. Accom- 
modation is thus still inadequate. 

The evening classes arc held at five centres on the coal field under the 
control of a joint, board, on which the mining iiitercsts and the Governments 
of Bengal and of Bihar and Orissa are represented. The cost of those classes 
is met by the tuo Governments. 

The results of the examinations hold at Sibpur and in connection with the 
evening classes are shown below — 


Sibpur Collogo 
Evening cliipses 
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The average attendance at the evening classes in 1915-lG was 120, and 
that of th<‘ vernacular evening classes was 261. 


Recent proposals 167. In 19] 3-11, a committee, which met under the presidency of Sir 
lor improvement, j) Maepherson to advise on the question of mining education, recom- 
mended the opening of a scliool of mines at Uhanhaid and the improvement 
of the existing evening classes on the coal field. The school was to 
cost Its. 5,56,000 initial, and Its. 98,000 recurring, while the expendi- 
ture required for improving the evening classes was estimated at Bs. 1,61,000 
initial and Us. 71,000 recurring, towaids which latter figure it was hoped 
that the mining industry would contribute. In 1911-16, a oommittoe 
consisting of Messrs. Adams, Chief Insjicctor of Mines in India, Roborton, 
Professor of Mining at Sibpur, and Glen George, Mining Engineer, after 
examining the system of mining education in England, submitted a report 
ubich was in general agreement with the proposals of the Maepherson 
Committee. 


Insufficiency of 
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168. Two main point.s arise for consideration in connection with the above 
proposals — (1) would an improvement of the existing evening classes sufBce, 
without a school of ndnes ? (2) if 'a school of mines is considered necessary, 
whore should it be located ^ 


With regard to the first i)oint wo observe that the lads who attend ll»e 
evening classes are in most cases 'deficient in general education, and this 
fact, coupled with the necessarily limited range of instruction given, render 
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these classes unsuitable for training first-class colliery managers. Out of 
the nine men who obtained first-class certificates in 1916, six men came 
from Sibpur. It is true that in England the larger proportion of colliery 
managers have obtained their mining education at evening or other similar 
classes ; and of the comparatively small number of students who are found 
at the various schools of mines, most seek employment either in metalliferous 
mines, or as consultants, Goi'-ernment inspectors, and geologists. But the 
position in England has changed ; the examination for the manager’s certificate 
has been made more severe, and mining schools of a different type are springing 
up, in one case financed and controlled by the mining interests themselves ; 
this type is therefore likely to take a largo share in producing colliery managers. 

We think it necessary that, although the evening classes require improvement, 
some form of mining school should be provided for holders of first-class certifi- 
cates, i.e., certificates entitling a man to hold charge of a colliery raising over 
1,800 tons a month. 

169. We now come to the question of the location of the school of mines, Location ol the 
and we may consider whether a self-contained mining school on the coal field school 

itself is preferable, or whether teaching might not he provided in a department ** 
of an existing engineering college, such as Sibpur. The latter scheme would he 
cheaper ; it would bring the students into contact with lads studying for other 
branches of engineering, which is advantageous ; and a well-known institution 
like Sibpur would possess hotter and more established traditions than any new 
institution. Einally, as we have already pointed out, Sibpur already produces 
most of the successful candidates for first-chass certificates. 

On the other hand, there are disadvantages attaching to the Sibpur 
institution. Visits to coal mines from time to time during the course to explain 
points of practice can ho completed from Dhanbaid within a few hours ; from 
Sibpur they take not less than 36 hours. The staff of an institution on the coal 
field is in close touch, not only with the latest developments of the industry, 
hut with employers and managers, a great advantage to the students both while 
under training and afterwards when seeking for employment. A sub-com- 
mittee appointed in 1910 to consider the future of the Sibpur mining class^ 
reported that it would be very hard for teachers at Sibpur to secure practical 
training for students in collieries, while the staff at a school in tho coal field 
could do this with comparative case. To keep the school in close association with 
the industry is also a matter of importance. Finally, the staff of a school on 
the coal fields can maintain intimate relations with those of its students who arc 
taking the practical portion of their course at one or other of the mines. 

170. So far, therefore, as the choice lies between Sibpur and Dhanbaid, we 
prefer the idea of a self-contained mining school on the coal field ; but are 
prepared to agree that, instead of the course of throe years at the school and 
twelve months’ preliminary practical work proposed by tho^Maepherson Com- 
mittee, students may take their practical course at the end of their first year. 

We consider it essential that students should pass a reasonable period in 
underground work. 

We are conscious of the heavy -cost which such an institution is likely to 
entail relatively to the number of the students, at any rate for the first few 
years of its existence. The Maepherson Committee did not anticipate a larger 
number of students at first than 48, an estimate wliich might, however, now 
he increased. But we consider that the necessity of training mine managers in, 

India and of making the country so far independent of imported experts, is 
strong enough to warrant the expenditure. Tho numbef of students attending 
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the course at Sibpur is increasing ; and if the proposed school is open to the 
whole of India, this should bring in still more candidates. The argument for an 
inter-provincial institution lies, not in the desire shown by the different provinces 
of India to train their own mon to manage their own mines, but in the absolute 
necessity of extending the area of recruitment for the mining profession as 
widely as possible, in order to supply this urgent need by the most suitable men 
from every part of the country. The main advantage would, it is true, bo reaped 
by the coal fields of Bengal and Bihar and Orissa, and candidates from these 
provinces would retain the undoubted advantages which proximity to the school 
of mines must always give. But there should bo no preference shown to local 
candidates and admission to the school of mines should depend on suitability 
alone. 

171. There is, however, a possible third course, besides a school of mines at 
Bhanbaid, or a mining class at Sibpur. Various proposals have come to our 
notice for research and training in metallurgy and other allied forms of techno- 
logy, proposals which we have discussed more fully in Chapter IX. An 
institution at Sakchi teaching the above subjects would naturally also 
include certain forms of mechanical engineering, in view of the unrivalled 
opportunities which would he provided by the group, of works springing up near 
that centre. Many of the science subjects which will have to be taught as a 
foundation in such an institution will he common both to mining and metal- 
lurgy ; these will include geology and mineralogy, physics, chemistry, 
mathematics, and mechanics ; and among practical subjects, mechanical and 
electrical engineering. A considerable saving in cost could be effected, and a 
more efficient staff and equipment provided, by combining in' the same institu- 
tion the higher forms of training for mining and metallurgy. We recognise, 
however, that a school of mines and metallurgy at Sakchi, though preferable 
to classes at an unrelated centre like Sibpur, would be in less intimate touch 
with the coal-mining industry than a school at Dhanbaid, and, in view of the 
great desirability of keeping the mining industry in the closest possible 
relations with mining education, we support the proposal to establish a school 
of mines at Bhanbaid. Until this is done, the Sibpur classes should be 
maintained and teaching steadily improved on linos that would permit of the 
transfer of the classes to Bhanbaid. The Sakchi institution would naturally 
specialise in metallurgy and related forms of applied chemistry which would 
constitute a group sufficient!}^ wide in range for a high-grade institution. 

172. The Government of Bihar and Orissa have consulted us about a 
proposal to start a technical school at Sakchi for the metallurgical industries 
which are likely to develope in that neighbourhood in association with the 
works of the Tata Iron and Steel Company. We are much impressed by the 
possibilities of this centre, and the great opportunities which it will offer for 
employment to m^n possessing a technical training. We consider that there 
will be ample scope for a school of the type proposed, both before and after the 
starting of still higlier institutions for specialist training and for research ; and 
we have conveyed to the Bihar and Orissa Government our general approval of 
their scheme. 


Misoellaneons Educational Proposals. 

173. We have elsewhere in our report indicated ship-building as a potent- 
ial Indian industry of the future, though 'one that perhaps will not materialise 
for some time unless the necessary plates, sections, and engines are imported 
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from abroad. Be this as it may, there is no reason why India should not bo 
ready to man her own ships when they are built. She has already for many 
years past provided excellent crews for the ships of other nations ; and, given 
facilities for education in nautical subjects and marine engineering, she should 
in course of time be able to supplement these crews, at any rate in the coasting 
trade, with capable officers and engineers The supply of such men from 
Britain must be vory short for many years to come, if not always in future, and 
facilities for recruitment in Ifidia would do much to render her self-supporting 
in case of another great war. There have been frequent demands, especially on 
the Bombay side, for training of this nature for young Indians, but we have 
been unable to obtain any authoritative or helpful information as to the lines 
on which the subject could be taken uj), and are, therefore, unable to dilate upon 
it. It requires expert knowledge of a particular kind, and could only be satis- 
factorily handled by a committee specially a])pointod for the purpose, a^ it 
would necessitate the establishment of at least one scliool of navigation in the 
country and the provision of one or more training ships. 

174i. During the course of our tours, the necessity for special schools and Commercial 
colleges of commerce was frequently brought to our notice by Indian witnesses, education, 
who were in many cases men with considerable practical experience. On the 
other hand, some European witnesses expressed grave doubts as to the utility 
of such institutions and insisted that only in an office could the training be 
given that would turn out a useful business man. This divergence of opinion 
is, we conceive, largely due to the different standpoints from which these two 
classes regard the question. We are iucliiicd to think that the European evid- 
ence which wc have received is not based upon a sufficiently wide examination 
of the circumstances in which trade and commerce arc carried on by Indians, 
and a full acquaintance with tlie educational system whicJi has grown up in 
the country. 

It is obviously beneficial to any Indian about to engage in commerce, who 
desires to rise above the rank of a clerk, that bis education should be specifically 
adapted to his career, and should also be carried to the University stage. The 
greatest benefit from a high commoicial training is likely to be received at 
present by sons or relations of commercial men who intend to enter the family 
business ; this type was well represented in the Sydenham College of Commerce 
of Bombay. The school of commerce should provide teaching in shorthand, 
type- writing, the methods of book-keeping and precis writing and, above all, in 
modern English. These subjects may be regarded as essential for the routine 
working of an office, but to them should bo added instruction in the mechanism 
of banking, exchange, and foreign trade, together with such subjects as 
commercial geography and a detailed study of the economic resources of India. 

There are already in India a number of schools of this type, some of which are 
efficiently managed ; but the majority do little more than teach shorthand and 
type-writing, and make an attempt to impart a knowledge of book-keeping 
that is of little or no practical value. Most of these schools take the form 
of evening classes and are frequented by young clerks. 

175. Higher commercial education is still in its infancy in India, and the 
only institution of University rank that has so far been started is the Sydenham 
College of Commerce in Bombay, which prepares undergraduates of the Uni- 
versity for the examinations leading to the degree of Bachelor of Commerce, 
inatitated by the Bombay University in 1912. Sufficient time has not yet 
elapsed to enable a definite opinion to be expressed as to the extent to which 

the aim s of the founders are likely to be realised j but so far, the students who 

16 A 
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have passed out have been well received by the Bombay mercantile community, 
and have obtained employment on much better terms than their contemporaries 
who have taken the ordinary Arts course. The college is popular and it is 
likely to continue so, until the supply of commercial graduates is in excess of 
the demand. This cannot happen so long as the Sydenham College remains 
the sole commercial educational institution of University rank ; but there is a 
strongly expressed desire for similar colleges in other parts of India, and we 
think that the other Indian Universities might Atell consider the possibility of 
satisfying this demand. Industry and commerce are bound to go on expanding 
rapidly, and they will be glad to pay a higher price for more efficient employes. 
The practice of more up-to-date methods of business and account-keeping is 
certain to spread into the mof ussil, as familiarity with modern trade and indus- 
try increases. An alternative University course, in any case, has the advantage 
of widening the educational basis, and, provided the University commercial 
courses sup2)ly as good a training to the mental faculties as do the present Arts 
courses, they deserve encouragement on their ow'n merits, as part of the general 
educational scheme of the country. The ^relations between the governing 
bodies of colleges of commerce and Univeroities should be exactly similar to 
those which uc have suggested for technological institutions, as outlined in 
paragraph 160. We attach great importance to the co-operation of business men 
in the control and this, we think, can be secured in the way there indicated. 


The provision 
of teachers for 
industrial and 
technical 
education. 


176. The iwovision of teachers for the various grades of education described 
in this cha2)ter is not a question that needs discussion at any great length. 
For instruction in the higher branches of engineering and technology, wo must 
look to the University colleges and technological institutes to provide teachers. 
They will be trained under the influence of men of high attainments engaged 
in original work, who will jireseut their subjects in a way that will evoke a real 
and abiding interest among the students, and ensure that men who pass through 
their classes are thoroughly imbued with a clear knowledge of their subject and 
of right methods in dealing with it. Some of these will be fitted for teaching 
work by a natural capacity for the clear exposition of ideas. It must be 
remembered that research and what may be termed ‘ workshop practice ’ are 
themselves the best i^ossible training for those faculties which a teacher largely 
uses, and that in consequence, in the case of subjects outside the line of general 
education, special training schools or colleges are unnecessary and even likely 
to be a disadvantage. There is not the least probability that educational 
appointments will fail to attract men whp have been trained for technological 
or industrial work. Compared with factory life, the work of a teacher in a 
school or college oilers inducements to a very large number of persons who 
prefer a certain amount of ease and freedom from worry to the strenuous exist- 
ence, which is essential to success in manufacturing concerns. Appointments 
us teachers will naturally be sought after by men who feel that they have some 
sj)ecial aptitude for such work, and j)rovided suitable selections are made, actual 
experience in teaching will ultimately produce the high tyjie of men required. 

It is only when we come to industrial education, whether in organised 
workshops or in schools for cottage workers, that difficulties are likely to arise. 
The artisans from whom the teachers of craftsmanship will be dra^yn, have 
hitherto as a class been lacking in general education and have learned their 
Craft on purely empirical lines. We have, however, provided an adequate 
remedy in the superior inspection staff and in the trained managers and super- 
visors who would be placed at the heads of these institutions. The latter should 
be specially recruited at first, though in the case of schools for iron work and 
carpentry ^ey may subsequently be obtained from the students who have 
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|3a88ed through the proposed classes in meohauical engineering and have 
obtained some degree of practical experience afterwards. It would be the busi- 
ness of these men to train their own staff, and experience has shown that in a 
few instances at least they have been able to do ifc. Skill in craftsmanship is 
acquired by example and by ]>ractice rather than by precept, and those who 
are responsible for the training of artisans will see that the methods employed 
are correct, that the appliances in use arc suitable, and that the instructors 
possess the necessary skill to enable them to show their pupils how work should 
bo done. 


The Control of Technical and Industrial Education- 

177. Although we have proposed to place the control of technical and Arguments for 
industrial education under the Departments of Industries, we are aware that, 
especially in regard to the former class of education, there is a strong body ol Education, 
opinion in favour of retaining it under the Director of Public Instruction 

This opinion appears to be based on the following grounds ; firstly, 
that the De2)artment of Education cannot be dissociated from these forms of 
teaching without loss, on account of the importance of method, with which that 
department is naturally more familiar than any other ; secondly, that any 
form of teaching which is removed from the Department of Education may lose 
prestige in the popular mind; thirdly, that all .technical and industrial training 
must include some degree of general education, with which the Department of 
Education is organised to deal. 

178. In meeting these arguments, it must be borne in mind that, in the first Arguments for 

place, education designed to produce men who u ill readily find industrial control by 
employment must in any case be very largely controlled by an agency which, *** 

by its training and constant association, is in touch with the industries that 

■will furnish that employment. Both in devising educational schemes and in 
ensuring by insi)cction that they arc actually followed in working, this class of 
agency must have a predominant part. It is not enough to appoint a man 
with an industrial training as an inspector of industrial schools ; he must 
throughout be kepi in touch with industries and industrialists, or the training 
given will soon degenerate. Speaking generally, the different forms of techni- 
cal and industrial education have as their object either the training of a man 
who will ultimately direct industrial oijcrations or tlio production of a workman 
skilled in some form of handicraft. Of the success of the teaching, the private 
industrial employer must remain the ultimate judge. The Department of 
Industries is the only Government organisation capable of entering into Lis 
point of view, and the only one with which he can readily associate^ himself . 

It is the only agency of any kind that can correlate the training to the require- 
ments as ascertained by it. Almost every educationalist of standing who 
appeared before us was in general agreement with these views. 

Our conclusions are strengthened by a consideration of the nature of the 
Various forms of technical and industrial education, the necessity of which has 
been indicated in our report. In the case of industrial schools, where 
craftsmanship is the aU-essential feature of the training, the small amount of 
elementary general education that is required can easily be supervised by any 
person of ordinary intelligence, whilst the teaching of craftsmanship must be 
provided and controlled by an agency which knows from practical experience 
the type of employd required by an industry, and can judge if the requirements 
have been fulled. This the Education Department is not likely to be able to 
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do, judging by the results of its past efforts in this direction. In the case of 
artisans who are trained in shops, the same arguments apply ; and it will be 
easier for a Department of Industries to maintain the necessary relations with 
railway or private shop pianagements. The superior training for foremen, 
which will be given under somewhat similar conditions but to better educated 
persons, and will involve a greater amount of theoretical teaching, seems to fall 
into the same category ; the only question is whether the theoretical teaching 
requires any degree of control by experts in the methods of imparting teaching 
generally. The danger of allowing the theoretical to outweigh the practical 
aspect of the training must be remembered. It must also not be forgotten 
that the experience of industrial and technical training in other countries has 
evolved its own theories, traditions and expert teachers, of which the Depart- 
ment of Industries can make a more understanding use than the Department 
of Education. The control of the foregoing forms of education should, 
therefore, rest with the Department of Industries ; but the advice and co-opera- 
tion of the Department of Education should be obtained in respect of general 
educational subjects, both m framing the courses of instruction and in deciding 
on the methods of teaching and inspection. 

It is only where some form of higher theoretical instruction is needed, 
such as that proposed by us for engineers and specialised technologists, that 
any question arises of the participation of the Department of Education in the 
control. Part of the education of engineers and the entire training of men lor 
posts of specialised technologists should, m'c have suggested, be given in 
institutions of collogiato rank. Their expenditure should be administered and 
their teaching controlled by joint boards, on which the Department of 
Industries, the local University and cinj)loyers should be represented. We have 
already explained the relations which should exist between the Universities and 
these colleges. 

179. Wc desire here to draw attention to thu great diversity of jiractice 
which has hitherto prevailed in the methods of imparting industrial and 
technical education of all kinds in different parts of India, a diversity which 
has unfortunately permitted the existence of much inefficient or misdirected 
teaching. We think it necessary, for some time at any rate, to arrange for the 
provision of a system of regular visits by specialist officers of the Imperial 
Department of Industries. There is at present in the various provinces no 
generally accepted tradition of correct methods in these forms of teaching, 
and we think that Local Governments and Departments of Industries would 
bo greatly assisted in their efforts to create one, by occasional visits from 
imperial officers, whose functions would be merely advisory, and would 
be confined to placing their notes and observations before the Lo'cal Govern- 
ments for consideration. The specialist visitors would form a convenient 
channel for transmission to one province of useful experience acquired by 
another, and this would enable Local Governments, while retaining complete 
control of their own industrial and tochnical education, to profit by the 
knowledge gained elsewhere. 
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CHAPTER XL 


COMMERCIAL AND INDUSTRIAL INTELLIGENCE. 


180. In dealing with this question, wo have had the advantage of perusing Objects ol « 
two recent despatches ofjthe Government of India to the Secretary of State, Commercial 
proposing the re-organisation of the Commercial Intelligence Department and 
the appointment, which has since been made, of an Indian Trade Commissioner 
in London. These despatches have amply demonstrated the importance to 
Government of full and frequent information regarding commercial develop- 
ments and requirements, and of the maintenance of close touch with such orga- 
nisations as Chambers of Coramorce and Trades Associations. We have also Iiad 


complaints from many of the witnesses whom wc have examined that there 
exists no clearly defined channel through which information on commercial 
matters in the possession of Government can he communicated, whether 
publicly or to individual applicants. There is, moreover, a general feeling that 
the collection, careful analysis and judicious distribution of commercial and 
industrial intelligence is a necessary feature of Government policy both in war 
and peace. The question has not hitherto been so treated a.s to afford 
Government a sufiicient basis for the encouragement of industries in India 
or for political and diplomatic action abroad. With this end in view, wo 
suggest a scheme whereby commercial and industrial intelligence may be 
organised on lines that will assist this country to become better equipped 
for the industrial struggle. 


181. In designing this organisation, we have had before us those two main Necessity for 
points ; first, the importance of having the information collected and the statis- 
tics analysed and expressed for public consumption by experts who have concrete agency, 
ideas as to the use which can be made of them by practical industrialists and 
commercial men ; second, the necessity of adopting a system which will enable 
these statistics to be issued in a form that will make them readily accessible to 
the commercial public. With regard to the first point, we consider it to be of 
prime importance to insist that, where a specialist department concerned with 
industries exists, it should handle the statistics and information relating to 
those industries. Unless this be done, irrelevant data will be collected, 
essential facts will be overlooked, and inaccuracies will follow from inexpert 
interpretation of trade terms. Several instances have been brought to our 
notice in which statistics regarding articles of unlike denomination were 
added together to make totals, and others in which failure to recognise the 
meaning of trade terms resulted in the compilation of figures which were 
either useless or misleading. Constant association with the general economic 
position of his industry is the only means that will render the industrial 
specialist a safe adviser to Government on commercial matters and enable 
him to direct his researches with a view to anticipating possible dangers. We 
consider it advisable to emphasise the commonplace that commercial statistics 
and intelligence are intended to serve as the basis of an active policy, and not 
merely as a means for explaining changes years after they have occurred. 

If handled by the expert, such figures will serve as a timely warning against 
attempts of aggressive nations to capture our trade, or to determine its direction 
in their own interests. To show the value of having statistics collated 
and analysed by appropriate specialists, we may cite the Railway Adminis* 
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tration Report and the Quinquennial Review of Mineral Production as 
instances bearing differently on questions of administration and policy. 

The information which we include under the head of commercial and 
industrial intelligence will consist of the following : — 

(1) ^ statistics and other information regarding the paovement of internal 

and overseas trade ; 

(2) statistics and other information regarding the production and 

working of Indian industries ; 

(Jl) information I'egarding trade usages in India and abroad, and the 
tariff and industrial policy of foreign nations. 

Coupon o! 182. Our proposals relating to the provincial Departments of Industries 

MOTmMionlby contemplate that their Directors should qualify themselves as advisers to their 
provincial Governments in matters relating to trade and commerce, and we have 

agency. proposed that it should be one of their definite duties to supply advice and infor- 

mation to the public in regard to existing (m* new industries. Both for this 
reason, and in view of the considerations adduced in Chapter XII, it is obvious 
that they will have to maintain intimate relations with the manufacturers as 
well as with the meichants of their provinces, and to study and interpret all the 
statistical information which is of use in the conduct or administration of com- 
merce. The staff of each provincial Director should include experts to deal 
with special problems, and, as there will be representatives of the department 
in every part of the province, it will be possible to maintain current and 
continuous records of what is going on in it. 


Control of De- 
partment of 
Commercial and 
Indostriallntelli’ 
gence. 


183. The information comprised under the head of commercial and indus- 
trial intelligence obviously includes matters of interest to Government both on 
the commercial and industrial sides, as well as to private traders and 
industrialists, from whom enquiries may be expected on a wide variety of 
subjects, including requests for information on technical matters. If our 
principle be accepted that the statistics and intelligence relating to industries 
and commerce can be handled effectively only by the specialists who conduct 
the various forms of research and practical work intended to extend and 
develope Indian industries, it naturally follows that the figures for production 
as well as those for trade should be collected and analysed by the same 
organisation. On the whole, therefore, there is a distinct balance of advantage 
in favour of placing the whole of this work under the general control of the 
Department of Industries and in the hands of a single officer, whom we 
would designate the Director of Commercial and Industrial Intelligence. 
In consequence of their imperfect knowledge of the working of Government, 
firms and individuals who are anxious to obtain information with regard to 
trade movements, sources of production, suitable raw materials and technical 
processes, will often come to this officer in the first instance for information. 
It is, however, extremely important to keep in mind the harm that may be 
done, should any single officer give information on subjects in which he 
is not a technical or commercial expert. Thus an important fufiotion of the 
Director of Commercial and Industrial Intelligence would be to refer applicants 
for information and advice to the appropriate departments of Government from 
which these can be obtained at first hand. The Director should be a 
member of the Imperial Industrial Service which wo propose in Chapter 
XXII, and his headquarters should be at Calcutta. 


Special Officers 
loi Calcutta and 
Bombay. 


184. We consider that special commercial intelligence officers will be 
required for Calcutta and Bombay. These two large cities contain trading 
interests which involve such extensive relations with other provinces and foreign 
countries as to render necessary, at any rate for some time to come, the appoint- 
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ment of special officers working under the provincial Directors of Industries 
but communicating direct, when necessary, with the Director of Commercial and 
Industrial Intelligence. In other provinces the Director of Industries will not 
have such highly organised centres of trade to deal with and should be able, we 
think, to keep himself fully in touch with local developments. 

185. The bulk of the information with'which the Director of Commercial Method in which 
and Indust rial Intelligence would deal, would bo obtained by him as a routine 
matter from the provincial departments, including the special provincial officers 
for commercial intelligence Avhom wo have proposed for Calcutta and Bombay, with by 
The remaining sources of statistical information would he the Customs Depart- agency, 
ment, the Railways, and other agencies which collect these (igiiros at present. 

They should be publislied without comment in the first instance by the Director 
of Statistics when coui2)ilation on an imperial basis is required; in other cases 
by provincial Directors of Industries or by the other collecting agencies. These 
last will be advised by the expeit authorities, imperial or provincial, as to the 
form in which the information should he tabulated. The advice of local commit- 
tees of business men w ill be of assistance in this respect. The statistics should, 
where necessary, be interprefed and commented on by expert departments, 
w'here these exist, or, in their absence, by the Director of Commercial and 
Industrial Intelligence or by provincial Directors of Industries. It will be 
clear from what we have said above that the Director of Statistics should be a 
compiling officer only, and that he should not comment on statistics with 
which his relations are merely arithmetical. 

180. Information regarding production and employment has boon in the statistioi ot pro- 
past exceedingly defective. In the case of production, official figures have been duction and 
confined almost entirely to the main industries, whoso representative associations employment, 
make it their business to collect them. This is a practice that should receive 
every encouragement, and Government should co-operate with such associa- 
tions, helping thorn in the collection of their figures, where help is necessary, 
and obtaining their advice regarding the figures of interest to the trade 
which Government collects itself. Where no suitable associations exist, 
the collection of statistics of production should bo taken up by Government 
through provincial Departments of Industries, to the estent that may be con- 
sidered practicable and useful in each case. We recognise the difficulties 
that exist, and the necessity of leaving details to bo worked out by the industrial 
organisation of the future. 

Statistics regarding employment, including occupation and wages, have 
hitherto been of little use, partly because labour was not willing to move freely, 
partly because the figures wore out of date when published and were often in- 
judiciously selected. In the case of unorganised industries, the definitions of the 
various classes of labour were not sufficiently precise, with the result that wages 
appeared to range between very wide limits. In future, the increasing 
demand for labour and its increasing fluidity will make information of this 
class of much greater importance to employers. It need not always be statisti- 
^1 in form, so long as it is reliable and up to date. A report that' a certain 
class of labour is seeking employment in a particular, district, if promptly 
issued, is of much more use than a statement of the wages it drew last year. 

The information which local Departments of Industries should be in a position 
to supply ought to be of more value to employers than that available hitherto. 

187. The effect of these proposals on the way in which information, Oeneral looi- 
especially of a statistical nature, so far as it is of interest in connection with M 
industries, should be collected, compiled, published and commented on, is * 
exhibited in the accompanying table. 



123 


— 

Agricultural. 

- For 04 

Rail borne Trade. 

Customs. 

Collected by 

Director of Agricul- 
ture or Land Records, 
who foi wards to 

Director of Indus- 
tries for record and 
use. 

Cliicf Conservator or 
Conservator of Port st^, 
who forwards to Direc- 
tor of Industries (local) 
for record and ose. 

Railways, who foi-ward 
to Director of Indus- 
tiies for provincial 
totalling 

Collector of Cngtomi, 
who forwaids to 
Director of Indus- 
tries (loo il) for record 
and 1180. 

*» 

Compiled by 

Director of Statist ics, 
who forwards to 
Director of Com- 
mercial and Indus- 
trial Intelligence 

for record and use. 

Diiector of Statistics, 
Inepeotor- General of 
Forests 

Director of Statistics. 

Director of Statistics. 

Published by 

Director of Agricul- 
ture or Land Re- 
cords (local) 

Provincial Forest 
Dep^iitmcnt (local) 
Inspector-General of 
Forests (imperial) 

Director of Indiistiies 
(jirovincial). 

Collector of Ciistomg 
(loo.d) 


Director of Statistics 
(imperial) 

Director of Statistics 
; (imperial). 

Diieotor of Statistics 
(imperial). 

Director of Statistics 
(im) dial). 

Commented 
on by 

Diieotor of Ac:iicul- 
tuie or Land Re- 
cords (local) Suita- 
ble Agrumltural 

Officer rindei the 
G 0 V e r n me n t of 
India (tmpeiial). 

j Provircial Forest De- 
! p a 1 1 m e nt (local). 

! Inspector- General of 

1 Forests (impeiial) 

1 

1 

1 

1 

Director of Indus- 
tries (local). 

Director of Com- 
merciiil and Indus- 
trial Intelligence 
(imperial) 

Collector of Customs 
(local). 

Directoi of Commer- 
cial and Industrial 
Intelligence (impe- 
rial). 


— 

M ineral. 

Road and river 
traffic. 

Production. 

Employment. 

Prices of 
articles of indus- 
trial importance* 

Collected 

by 

Director of In- 
dustries 

Director of Indus- 
tries. 

Director of Indus- 
tries. 

Director of Indus- 
tnes. 

Director of Indus- 
tries and Direc- 
tor of Land Re- 
cords. 

Compiled 

by 

Chief Inspect 01 of 
Mines.* 

Director of Statis- 
tics. 

Director of Statis- 
tics. 

Director of Statis- 
tics. 

Director of Statis- 
tics. 


Director of Geolo- 
gical Survey. 






Director of Sta- 
tistics. 





Publish- 
ed by 

Director of Geolo- 
gical Survey 

(imperial). 

Director of Sta- 
tistics (impe- 
rial) 

Director of Indus- 
tiics (local). 1 

Director of Statis- 
tics (imperial). 

Director of Indus- 
tries (local). 

1 Head of technical 
department (where 
such exists). Direct- 
or of 8 tatiBt‘cs 
(imperial). 

Director of Indus- 
tries (local). 

Director of Statis- 
tics (imperial). | 

1 

Director of Indus- 
tries (local). 

Director of Statis- 
tics (imperial) 

Commen- 
ted on 
by 

Director of Geolo- 
gical Survey 
(imperial). 

Chief Inspectoi 
of Mines.* 

Director of Indus- 
tries (local). 

Director of Commer- 
cial snd Industrial 
Intelligence (im- 
perial). 

1 

1 

Director of Indus- 
tries (local). 

1 Director of Commer- 
cial and Indostrial 
Intelligence or 
head of technical 
department (where 
such exists). 

Director of Indus- 
tries (local). 

Director of Commer- 
cial and Industrial 
Intel 1 i g e n 0 e, or 
head of teohnioali 
de partment 
(where such exists). 

Director of In- 
dustries (local). 

Director of Com- 
mercial and 
Industrial Intel- 
ligence or head 
of teohnioal 
de partment 
(where such ex- 
ists). 


• For mines under the Mines Act. 

!!fot 0 * Collect * refers to oolleotion of ftgare# in a nroviuce or IocaI area and the prodaotlon of provincial 

or local totals. 

* Compile ’ re&rs to compilation V provincial totals into Imperial totals. 
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188. Oommeroial men have emphasised to us the importance of the prompt Crop toreoalil. 
issue of accurate crop forecasts. It would appear that these are not at present 
altogetheyr satisfactory, especially those relating to the jute crop, which presents 

peculiar difficulties, chiefly owing to the fact that the bulk of the crop is grown in 
areas under the Permanent Settlement where no village records are maintained. 

The preparation of forecasts is a highly technical business which ought 
to be entrusted, as soon as possible, to the officers of the Agricultural Depart- 
ment, and their value must largely depend upon the amount of time which 
Directors of Agriculture and their staff can devote to the subject. As we have 
had occasion to remark elsewhere, this service is very much undermanned, 
and the accuracy of these returns may be expected to improve with the develop- 
ment of the department. We do not approve of the present practice whereby 
the Director of Statistics, as compiling officer, has to undertake the responsibility 
of amending the forecasts of provincial officers. Such a duty, we consider, 
would be more appropriately performed by some responsible officer with 
general experience of Indian agricultural conditions. 

189. We think that in order to complete the organisation necessary to The Indian 
provide the people of India with information in regard to industrial and com- Commiwion«r in 
mercial matters, the recent appointment in London of an officer of the 

Indian Government as Trade Commissioner was a very necessary step. He w'ill 
represent Indian trade interests, and his principal function will be to stimulate 
the development of the Indian export trade, by directing attention to fresh 
markets and by promoting the establishment of new commercial relations likely 
to be beneficial to India. Ho should also assist the imperial and 
provincial Departments of Industries by answering definite enquiries. 

An experienced officer, who exercised the functions of Indian Trade 
Commissioner in London for a few months during the winter of 1914-15, 
under by no means favourable conditions, stated before us that the appointment 
was greatly appreciated, that produce brokers in London and manufacturers 
in the country freely ajpplied to him for information and advice, and 
that these references led in many 'cases to actual business. There cannot, 
therefore, be any doubt that, if this appointment form part, as we contemplate 
that it should, of an organised scheme for the promotion oi industries and 
commerce in India, it will prove to be one of growing importance. The office 
of the Indian Trade Commi|sioner should be in the City of London, so as to be 
as close as possible to the business houses with which he will chiefly have to 
deal. Manufacturing and commercial firms in India usually hud it necessary 
to have London correspondents, and there is no doubt that Directors of 
Industries will find their work greatly facilitated by the presence of an officer 
in London to whom they can refer whenever necessary. Hitherto such en- 
quiries have had to bo addressed either to the Commercial Intelligence Branch 
of the Board of Trade or to the Imperial Institute, and although assistance 
may have been obtained in this way, the field of usefulness is limited, if only by 
the fact that neither of the.se bodies can command the services of men with 
up-to-date experience of Indian trade and commerce. 

The appointment of Indian Trade Commissioner, like that of the 
Director of Commercial and Industrial Intelligence in India, should be 
included in the cadre of the Imperial Industrial Service, and it should 
ordinarily be held by an officer of that service deputed to England for 
the purpose. The experience gained by an officer holding this post should 
greatly enhance his value when he returns to India. The tenure of the 
appointment should usually be for a period of five years, and, though at 
first it may be held by an officer of the status of provincial Director, 

16 a 
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Indian trade 

representatiTes 

abroad. 


tVo rocogaise tliat it is likely to iaorease greatly ia iinportaaos. The 
Trade Ooinmiss^ouor should be assisted by members of the Agricultural, Forest 
and Geological Survey Departments, in order to supply first-hand information 
regarding the chief raw products available in India. These oflacers stould be 
temporarily seconded from their own services for comparatively short periods, 
so that the knowledge of Indian conditions in the Trade Commissioner’s 
office may be always abreast of the limes. It is essential that they should have 
sufficient experience and status to enable them to give reliable opinions on 
questions of fact, and that they should bo sufficiently junior to turn their exper- 
ience to useful account on their return to India ; the appointment of officers 
of about ten years’ service should meet these conditions. 

We are of oj)inion that the Trade Commissioner should devote special 
attention to the needs of small Indian exporters and capitalists, who desire infor- 
mation regarding openings for foreign trade, and assistance in obtaining plant 
for their enterprises. We regard the appointment of an Indian assistant to 
the Trade Commissioner, which was made last year, as a useful stop in this 
direction. 

190. The desirability of establishing Indian trade agencies in other 
countries, such as East Africa and Mesopotamia, with Avhicli there is likely to 
be considerable business after the war, should also be examined. 


The Indian Trade 191. In addition to the supply of specific information to individual apjfii- 
Jonmal. dants, both the imperial and provincial Dei)artinents of Industries will be able to 

furnish the public with much useful information as the result of their enquiries 
and experiments. Hitherto, this has been attempted either through the agency 
of the Indian Trade Journal, by means of bulletins published locally or by reports 
submitted to Government which have boon made available for subsequent pub- 
lication by the press. This practice should be adopted more extensively in future, 
and to this end care must be taken to keep in close touch with the press 
and to ensure its co-operation, which will, Ave feel certain, bo readily forth- 
coming. Some witnesses, but not many, exjwessed their approval of the 
Indian Trade Journal. Others described if as more “ scissors and paste.” Our 
own consideration of the case leads us to the opinion that it should be disconti- 
nued, and that all official information should bo issued by the Director of Com- 
mercial and Industrial Intelligence in the form of bulletins based on informa- 
tion derived from the imperial and provincial departments. In the case of 
some technical departments, the outturn of literature may be sufficient to justify 
the maintenance of independent special series. Bulletins should be printed in 
a form convenient for record, and each should deal with only one subject. 
They might then be issued periodically in packets to those bodies and indivi- 
duals entitled to receive them, the li^ of which should be regularly revised and 
brought up to date. To the general public, they should bo available at a 
moderate charge, either singly, in groups, or in complete sets. 

The question of the publication of any of these bulletins in the verna- 
cular and of the selection of the vernacular itself is for Local Governments to 
decide. 
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CHAPTEil XU. 

OOVERITMENT PURCHASE OF STORES. 

192. Witnesses qualified to discuss the subject were, almost without cxcop- Failure of 
tion, strongly of ojunion that Government could do much to assist the ing rules to 
development of industries in India by the adoption of a more liberal i)olicy in 
regard to the purchase by public departments of .such articles as are, or can be, adequate extent, 
manufactured in the country. It is true that the rules regulating these 
purchases have been amended from time to time, mainly in the above direction, 
and it was not so much the prescriptions themselves vdiich were the subject of 
complaint, as the way in which they have been administered. 

But from the enquiries that we have made, and from information privately 
received, we have come to the conclusion that the manufacturing capacity of 
the country has been far from sufficiently utilnsed by Government departments* 
in the past, and we believe that the somewhat radical changes which we now 
propose will considerably stimulate industrial progress. 

Those of our members who had the opportunity, when working with 
the Indian Munitions Board, of scrutinising the indents on the Stores 
Department of the India Oflhee, found numerous iustancos m which articles 
were ordered from England, which could have been supjdiod by Indian manu- 
facturers equally well both in respect of price and quality, if the latter could 
have relied on an established Government jiractice of local purchase. It was 
also observed that there was a totally unnecessary diversity in orders for the 
same class of articles, which could easily be avoided by the adoption of 
standard patterns or types, only to bo deviated from when there are express 
reasons for doing so. This Avould reduce the number of individual heads, and 
would, in many cases, render it profitable to put down in India whatever special 
plant might be necessary. 

The representatives of manufacturing firms in Great Britain who have 
established branches in India claim that, with their local knowledge, they could 
in many instances supply the requirements of Government much more expe- 
ditiously and mure cheaply, if supplies W'ere obhiined direct from them rather 
than through the Stores Department of the India Office. 

No specific evidence has been forthcoming as to the extent to which 
Indian manufacturers ofo handicapped in meeting the demands of Government 
departments, by reason of the unfavourable position in which they are usually 
placed, when competing with tenders received by the India Office Stores Depart- 
ment in London. But of tbe actual fact there is no doubt. The Director- 
General of Stores is allowed considerable latitude in regard to the time he takes 
to furnish supplies. Ho is thus able to combine indents received from all 
parts of India and to purchase in bulk, whilst the Indian manufacturer is 
usually called upon unexpectedly to supply small quantities at comparatively 
short notice. 

193. The local purchase of stores entails upon the officer making it the Lack (A local 
responsibility of ascertaining by inspection that the goods supplied are of the inspecting 
requisite quality, while by sending -the indents to the India Office Stores ***®®y« 
Department, he is relieved of any trouble on this account. Frequently he 
knows little or nothing about the manufacture of the articles which he has to 
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purohasd ; he has scanty means pf ascertaining their market value j and he is 
unable easily to obtain expert and disinterested advice on such matters. With 
the exception of the Eailway Board and the Ordnance Department, no depart- 
ment of Government, it is believed, was provided before the war with an 
efficient organisation for the inspection of local purchases, still less of local 
manufactures ; and without such an organisation it is obvious that Govern- 
ment officers could not safely enter into largo local contracts. 


Change required 
in system of 
pnrohase. 


194. It appears to us that, in the interests of Indian industries, a radical 
change should be made in the methods of purchasing in India Government and 
railway stores. The existing system has been handed down from a time when 
India almost entirely dependent upon Europe for manufactured goods ; 
but it is unsaited to modern conditions and has had a deterrent effect on 
attempts to dcvelope now industries in India. As wo have already said, we 
consider that the prescriptions of the Stores Buies regarding the classes of 
articles that may be bought in India are suitable, subject to the addition of a 
provision which, we understand, is now under oonsideration, regarding purchases 
from Indian branches of British manufacturing firms. The organisation which 
we are proposiog wdll ensure that the fullest use is made of these prescriptions, 
in view of the j)rogress which has been made, and w'ill be made in the future, in 
Indian manufactures. Further experience of the working of an Indian 
Stores Department may, however, indicate the desirability of modifications. 


Relative advan- 
tagee of local 
and centralised 
systems of 
imrchase. 


195. The possibility of the local purchase of stores produced in India, but 
hitherto obtained in England, dei)endH primarily on the existence of an expert 
agency in India, which will ensure that the stores obtained are of suitable 
quality and price, and we think that the same system should be applied to a 
large proportion of the articles already purchased in this country. Great 
economies have already been effected by the Munitions Board through the cen- 
tralised purchase of local manufactures, especially in the case of textiles ; and it 
is a question for consideration how’ far the advantages of this system warrant its 
general adoption. The present system of local purchase by individual officers 
is in any case wasteful, and requires considerable modifications. Assuming 
the necessity of some form of centralisation, we have also to consider the 
advantages of provincial versus imperial buying and inspection. There are 
instances where a single province has a monopoly, as Bengal has of jute 
manufactures, or Bihar and Orissa of steel. There are some cases where the 
manufacturing equix)ment of certain provinces is vastly greater than that of 
others, whose demands are almost equally great. There are other cases where 
the provincial equipment is more nearly proportionate to provincial needs. 
Some provinces have local manufactures of tools or .machinery, which it 
is desirable to encourage. Jl a purely provincial purchase organisation 
were adopted without any safeguards, provincial departments would be 
competing against each other with comparatively small orders to 
fill, and against the imperial organisation with much larger ones, thereby 
losing all the advantages of large-scale purchase and possible standardisa- 
tion. On the other hand, the further distant he is from the manufac- 
turer who supplies him, the less are the advantages of purchase in India to 
the indenting officer ; and it is desirable, within reasonable limits and«with 
due regard to economy, to encourage the industries of a province by the local 
purchase of provincial requirements. In some cases, the middle course might 
be adopted of arranging for running contracts by a central agency with local 
producers for local supply. Manufacturers in Calcutta, Bombay, or Madras, 
under this arrangement, would quote rates for the delivery of certain classes 
of goods in cerfevin areas, fixed by agreement with the Oontroller»iGeneral of 
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Stores, and local oflRcers would fill their requirements from these. Such rates 
might be on a sliding or a fixed basis, according to the class of article. In any 
case, some means of mutual adjustment and of exchanging information regard- 
ing local prices and qualities is obviously needed. Moreover, if eflRcienoy, 
whether in purchase or in inspection, is to be maintained, a certain minimum 
staff is required, and this staff will not vary greatly, whether the purchases made 
be few or many. If it bo unduly reduced, adequate expert knowledge will 
no longer be forthcoming, and Local Governments will bo accordingly exposed 
to the risk of being overcharged and of receiving inferior material. 

196. Xo decision can ho reached regarding the precise organisation which Appointment ol 
shJ|dd be employed, or the degree of centralisation which it is desirable to 

adopt, until the whole question has been examined in detail by a small expert proposed, 
committee, with special reference to each of the leading classes of articles 
purchased, the extent to which they are produced in the different provinces, 
and the facilities with wdiich local Departments of Industries can suitably be 
equipped for inspection and purchase For the purposes of our financial estimate 
only, we have found it necessary to assume a system of completely centralised 
purchase and inspection ; but avc feel sure that the proposed committee 
will be able to effect a considerable degree of decentralisation at the outset, and 
will provide for still further devolution, as the organisation developes and a 
settled policy becomes established. 

197. Without anticipating the committee’s conclusions as to how indivi- Nature ol fature 
dual classes of stores should ho treated, our own consideration of the question 

leads us to the view that the general nature of the future organisation should be 
on the following lines. There should be an imperial Department of Stores and 
provincial agencies wdiich should form part of the provincial Departments of 
Industries. This would set free individual officers from the responsibility 
for the local purchase of most classes of stores, and provide for 
expert purchase and inspection. The imperial Department of Stores should 
have at its head a Controller-General of Stores, with his headquarters at 
Calcutta ; it would purchase and inspect stores, and deal wdtli indents received 
from provincial Directors of Industries. In each provincial Department of 
Industries, there should be a stores branch, for the control of which, in the 
major provinces at any rate, an experienced officer would be required, who 
should be responsible for local purchases, and should utilise the staff of the 
department, as far as possible, for inspecting and testing the goods supplied 
through him. 

All indents for stores required by provincial officers should come 
to the Director of Industries in the first instance. He would examine them 
and arrange for the local purchase and inspection of those items which 
could suitably be dealt with in this way. The Director of Industries would 
receive information, as explained below, from the Controller-General of Stores, 
which would enable him to form an opinion as to the possibility of obtaining 
more favourable tenders for such articles from another province, and it might be 
considered advisable in such cases for him to arrange for purchase and inspection 
through the local Director of such province. The balance of the indents would 
be forwarded to the Controller-General of Stores, who would again examine 
them and issue orders for the purchase of the remaining items which " in his 
opinion could be advantageously obtained in India. He would, as we have 
already indicated, in some cases enter into running contracts, in pursuance of 
which Directors of Industries would be able to purchase from contracting firms 
without further reference to him. In certain cases it would be best for him 
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Importance of 
an efficient 
inspecting staff. 


to effect purcliasos himself, whether under running contracts or as isolated 
transactions, whore the articles could not conveniently he dealt with by 
provincial agency. Experience of local and imperial sources of supply would 
soon show what are the respective capacities of these for meeting orders ;* 
and, in practice, no delay would bo involved in deciding what items 
would have to be obtained through the buying agency in England, which 
must, for some time to come, continue to be the Stores Department of 
the India Office. All railway indents, which are at present sent to the 
Stores Department of the India Office, would be passed through the Controller- 
General of Stores, wffio would deal with them in the same way as with other 
indents. Orders on the firms of any province, whether from another pro- 
vincial Department of Industries or from the Controller-General of Stores, 
would ordinarily go through the local Director of Industries, though, where 
centralised purchase is necessary, it viould l )0 in some cases desirable for 
the Controller-General of Stores to deal with local firms direct. Under this 
system the manufacturers of each province would he given the opportunity of 
supplying their own Local Governments, so far as they were able to do so, as well 
as those of other provinces in which similar manufactures have not been 
established. With the Controller-General of Stores would rest the responsibil- 
ity of dccidinu’ whether indents are to he transmitted to London or local 
manufacture undertaken. Only in the case of heavy machinery and construc- 
tional iron work is there likely to he any difficulty in coming to a decision. In 
these cases much depends on the designs and specifications, and very highly 
specialised experience is required to ensure satisfactory results. This has 
hitherto been obtained in London through the agency of the consulting engineers 
employed by the India Office, and a similar technical agency will have to be 
created in India, if full advantage is to bo taken of the increasing capacity of 
the country to turn out heavy work. The annual report of the Controller- 
General should include a classified statement of the articles obtained in India 
and abroad and the prices paid. 

198. Inspection of local purchases would be carried out by the staffs of the 
local Departments of Industries, whore they include suitable exports. But the 
range of Government requirements is so wide and involves the expenditure of 
such large sums, that the experts required for the assistance of provincial 
industries will be quite inadequate to inspect all the articles purchased locally : 
moreover, to require them to do so would in some cases cause delay and interfere 
with their ordinary work. The urgent necessity of securing economy and effi- 
ciency in the expenditure of the vast sums of money spent on the purchase of 
Government stores requires a very efficient and reliable staff of imperial inspectors, 
including a varied range of specialists, and wo wish to point out that, though 
this staff may appear at first to be expensive, the cost of its maintenance will be 
small compared wdth the risks involved in purchasing stores without expert check. 
The activities of these officers would form one of the most valuable sources of 
industrial intelligence, and if, therefore, they are organised by an enlightened 
departmental head and are exchanged from time to time with officers employed 
under Local Governments in the encouragement of local industries, there is no 
doubt that the entertainment of this staff will be a real economy, both directly 
in the saving of money on purchases, and indirectly in the development of new 
industries. We contemplate that an arrangement will grow up of a kind that 
would prevent undue interference with the provincial Directors in the 
purchase of local products, and that consequently, while the right to inspect may 
exist, it will be exercised with judicious discretion and not in officious* 
detail. 
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There is always a natural reluctance on the part of local purchasing officers 
to undertake the responsibility for quality. This feeling has, in fact, been one of 
the reasons why they have indented on the Stores Department instead of 
obtaining their requirements in India. We feel sure; therefore, that provincial 
purchasing officers will welcome the intervention of an imperial inspecting staff. 

As we have stated above, we consider that one great advantage of the 
inspecting staff would be the transmission of information from one province to 
another regarding sources of production and improvements in manufacture, 
thus enabling each province to learn by the experience of others and facilitating 
more uniform progress in all parts of India. Wo propose that the Controller- 
General of Stores should work in close contact with the Director of Commercial 
and Industrial Intelligence. The arrangements for securing this object will 
be explained in Chapter XXII. 
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CHAPTER XIII. 

LAND ACQUISITION IN RELATION TO INDUSTRIES. 

199. Many witnesses, representing both large and small interests, comp- Difficulties ot 

lained of the handicap imposed on industrial enterprise by difiR cullies in obtain- industrial con- 
ing land for the sites of factories and other industrial concerns, and the surface a cquii 

rights of mines, in cases where mineral rights are not the propert y of Government. 

These difficulties are said to lie, first, in the trouble experienced in obtaining 
a good title, in view of the complicated system under which land is held in certain 
parts of the country, especially in Bengal, and in the absence in some provinces of 
an authentic record of rights ; second, in provincial laws, designed to prevent the 
expropriation of tenant interests ; and last, in the attitude of landowners, 
who arc too apt to exploit unduly the necessities of an industrialist whose 
choice of the site for a new venture is limited by considerations of transport, 
water supply, etc., while he is still more fettered when he desires to extend an 
existing factory. There are also often cases where the land required belongs to 
a large number of small owners, and when any one of these declines to sell, his 
refusal may render the consent of the rest useless. We have also received 
complaints regarding the obstinate and dilatory attitude often taken up by land- 
owners in negotiating transfers. Although the indefinite subdivision of 
titles in some parts of India renders these difficulties somewhat more acute, 
they are not, we recognise, by any means peculiar to this country. 

j 

200. Before discussing the question of State expropriation of private property, Cases where a 

we will deal with those cases in which a willing transferor is prevented by law transfer 

from passing a clear title. The mechanism for meeting this difficulty will jninh 

doubtless vary in different provinces. In the Punjab a transfer to a trader of a clear title, 
land belonging to an agricultural tribe cannot be made without the special 

sanction of an executive officer ; and a wide range of relatives and collaterals 
possess the right of i)re-emption. Moreover, the reversioners of a transferor have, 
by Punjab customary law, the right to sue to set aside a transfer made without 
necessity. But in this province pre-emption rights have been already declared 
non-existent in certain areas adjoining large towns. In the Central Provinces 
means are being sought for enabling, under suitable conditions, a transfer of 
occupancy and ordinary holdings to be made, when the land is required for non- 
agricultural purposes. Generally speaking, we consider that, although laws 
have been made to prevent certain classes of persons from being deprived of 
their rights in land, even by their own voluntary action, because the cultivation 
of that land by, or under the control of, other classes brings about an undesir- 
able state of affairs, there is no reason why the same measures should be 
required for land which would not remain agricultural land after transfer. We 
have no hesitation, therefore, in recommending that provision should be made 
in local laws, where necessary, to enable tenants, who are prevented by legal 
restrictions from transferring their land or from conferring an absolute title 
therein, to do so with the sanction of some proper authority, when it is 
required for an industrial enterprise, more particularly for the housing of indus- 
trial labour ; and this without depriving the proprietor of his existing rights of 
profit on such transfers. 

17 A 
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We also recommend that Government, as an owner of land, should set 
an example to private proprietors of a liberal policy both in respect of its rules 
and of their practical application, in permitting transfers of land for industrial 
purposes. 

201. We are unable, however, to support a proposal which was put before 
ij^ratio^ol allow an industrial concern desirous of acquiring land to call on all persons 

tehts affected to put in their declarations of all titles or interests in the land within 

hjeotionable* a certain time, any subsequent claims being barred. This proposal would, 

we think, inflict hardship on ignorant title holders, pardahnashin women and 
absentees, who are often themselves unaware of the precise extent of their 
’ rights. 

Loquisition by 202. The main question which was pressed on our attention was the desir- 

ability of a more uniform interpretation of the expression in section 40 (1) 
adnstrial (^) of Land Acquisition Act, which refers to the acquisition of land for a 

onoem under Company, that a work “ is likely to prove useful to the public. ” The inter- 

rt^°A^iUsition put on the wording of section 40, as indicated by the purposes for 

which this part of the Act has been used from time to time, seems to show some 
uncertainty as to the class of case to which it should bo allowed to apply. 
There appears to be some division of opinion among legal authorities as to 
the circumstances in which the Land Acquisition Act can bo fairly used by a 
Local Government on behalf of an ordinary industrial company. We are 
not sure, therefore, whether the Act needs revision to cover the recommen- 
dation which we make below. 

The matter was carefully considered by the Bombay Advisory Com- 
mittee, who suggested the following formula as a guide to Local Governments 
in the exercise of their discretion as to acquisition on behalf of an 
industrial concern: — “When . . . such acquisition is indispensable 
to the development of the industry, and . . . the development of the 
industry itself is in the interests of the general public.” From this proposal 
there was found, on discussion with the committee, to be at least one dissen- 
tient, who was inclined to hold that any such proposal for compulsory acquisi- 
tion should be submitted to the Provincial Legislative Council, or at least to a 
specially constituted committee thereof. The idea of procedure by private bill 
in such cases was also discussed. These suggestions relate rather to the 
mechanism through which the Local Government should exercise its discretion, 
than to the principles which should guide it in forming its opinion, and we 
therefore think it unnecessary to consider them in detail here- We would 
recommend that the formula proposed by the Bombay Advisory Committee 
should be adopted with the following modifications : — 

The Local Government may acquire land compulsorily from private owners 
on behalf of an industrial concern, when it is satisfied — 

(1) that the industry itself will, on reaching a certain stage of develop- 

ment, be in the interest of the general public ; 

(2) that there are no reasonable prospects of the industry reaching 

such a stage of development without the acquisition proposed ; 

(3) that the proposed acquisition entails as little inconvenience to private 

rights as is possible, consistently with meeting the needs of the 
industry. In this connection we wish to draw particular atten- 
tion to the desirability of avoiding, as far as possible, the acquisi- 
tion of areas largely covered' by residential buildings. 
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We also propose that, on the reoommeiidatioa of local bodies, Government 
may compnlsorily acqaire land to provide fresh sites for industries, which it is 
necessary to remove on sanitary grounds, and for industrial dwellings. 
Further, when Government considers an industrial undertaking deserving of 
substantial assistance in other ways at the public expense, especially when it 
adopts such a course as an alternative to carrying on tbc industry itself, there 
seems no reason why land, when necessary, should not be acquired 
compulsorily. 

It should be a sine qua non that, in all cases where land is acquired com- 
pulsorily for industrial enterprises, arrangements should bo made to offer cultiva- 
tors or house-owners so dispossessed suitable laud in exchange or part 
exchange. Such a course will mitigate more than any mere money payir'cnt 
tlic hardship and sense of unfair treatment caused by expropriation. 
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CHAPTER XIV. 

TECHNICAL ASSISTANCE TO INDUSTRIES BY GOVERNMENT. 

203. It is necessary to indicate in somewhat greater detail the special Reasons lor 
necessity which exists in India for direct Government participation in the adopting in 
initiation and improvement of industries by experiment, by advice and help, 

and where necessary, by example. We think that in the peculiar circumstances to industrialists, 
existing in this country, any limitation of the functions of the State in 
accordance with the principles laid down by Lord Morley, which wo have 
quoted in Chapter VIII, will render our proposals of little benefit to Indians 
and will also detract largely from their general usefulness. 

The risks to which private enterprise is exposed in India or elsewhere, when 
embarking on industrial work in now directions, are proverbial. India, how- 
ever, possesses one great advantage ; the new industries or processes that may 
he started here are almost always old industries or processes in other countries, 
though they may require modifications to suit them to Indian conditions. On 
the other hand, the country’s lack ol' industrial organisation, of private 
consultants and specialists, of information on the industrial value of raw 
materials, and of experience in the way of approaching industrial problems, 
are serious obstacles, especially to the smaller-scale undertakings. Under present 
Indian conditions, this class of organised industries has great possibilities and 
is in every way well suited to Indian enterprises in most parts of the country. 

But the Indian investor is most reluctant to risk his money in undertakings 
of this sort, unless they relate to industries which are already established and 
practised extensively. Of the readiness to invest money in industries which can 
already claim a number of successes, we have had abundant evidence ; indeed 
this tendency has had the unfortunate effect, in some instances, of creating more 
individual undertakings than the industry can support. This seems, at any rate, 
to indicate that there is capital seeking industrial outlets, and that the directions 
in which it can be employed are at present, from the point of view of the Indian 
investor, insufficient. We are further confirmed in this view by the freedom 
with which money is forthcoming for new ventures where the management has 
earned public confidence. 

204. If we are to suggest the way in which Government assistance can best Difficulties 

be given, it is important for us to understand the difficulties of industrialists who expsrienoed by 
engage in now undertakings in India, especially on a small scale. The smaller 
industrialist, whether Indian or European, who is thinking of taking up a new 
venture, seldom has the advantage of a name which commands the confidence 
of a wide section of investors, or the support of large resources of his own, and 
he is thus not in a position to engage the assistance of experienced technical 
advisers in his preliminary investigations. The knowledge of the industry 
which he possesses is more often than not incomplete. He may have familiar- 
ised himself with it in actual operation in another country ; but to start it in 
a new field demands greater practical experience and skill than he has usually 
acquired. 

But even in the case of the larger undertakings, where funds are sufficient 
to engage expert technical advice, the following difficulties often occur:— 

(1) There is frequently some uncertainty as to the quality and quantity 
of the raw material. At the outset, it may apparently be abun- 
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dant at reasonable prices; but directly any demand for it is 
created, the supply falls off or prices unaccountably rise. It is, 
therefore, difficult to frame a safe estimate beforehand on this 
point, simple as it may seem. 

(2) The industry may involve the training of labour to carry on its 

operations, and this may entail a very considerable initial out- 
lay, adding greatly to the cost. 

(3) Country-made articles competing with foreign imports are always 

looked upon with suspicion, and generally have to be sold at a 
much lower price to command a market, even when the quality 
is equally good. 

(4) When success is attained, rival enterprises are immediately started, 

the trained labour is enticed away, the cost of the material is 
sometimes enhanced, and competition, possibly in a weak market, 
has to be faced, with the result that the monopoly upon which 
a new enterprise must count to recoup extraordinary initial 
expenditure rapidly vanishes, and profits are reduced to a level 
at which only those can work successfully who have benefited by 
the work of the pioneer without having had to pay for it. 


The cautious individual realises these risks and refuses to be tempted into 
new paths. Those of a more sanguine temperament or with less experience are 
attracted and too often come to grief. 

Some of the difficulties which we have enumerated above are common to 
new industrial efforts in all, countries, and cannot be eliminated in India. 
But the Government organisation which wo propose will at any rate ensure 
technical advice for the small industry, and adequate economic and scientific 
data for all classes of undertakings. This will furnish industrial enterprise of 
all kinds from the outset ,witli much better prospects of success than in the past. 
We believe that public opinion is completely changed in regard to the permis- 
sible limits of State activity, and that the grant of such assistance as we propose 
is urgently demanded. 


Meaning of 
** pioneering ” 
and * ** demon- 
airation.” 


«< Pioneering.”- 


* 205. We have already, in previous chapters, explained our views regarding 
the means of providing industrial research and the results that are likely to 
follow from it. We think it desirable now to explain the meaning which we 
attach to the terms “ pioneering ” and “ demonstration,” when applied to 
Government industrial undertakings started for the assistance of industries. 
These two expressions are often used as if they had the same meaning, and 
with the vague idea that they cover the whole field of Government assistance. 
In any case, they represent the greatest departure from the old laiaaez fairs 
standpoint ; and it is for these reasons that we consider it advisable to describe 
the actual methods which these terms are intended to denote, and the limita- 
tions to which these methods should be subject. 

By ” pioneering ” we mean the inception by Government of an industry 
on a small commercial scale, in order to ascertain and overcome the initial 
difficulties, and discover if the industry can be worked at a profit. It must be 
clearly understood that Government should only undertake the pioneering of 
industries when private enterprise is not forthcoming, and that, as a general 
rule. Government participation should only be continued till the object with 
which the operations have been started has been fully attained. By this we 
do not mean that the Government factory should necessarily be closed down, 
as soon as a private individual\r company is willing to take it over, or it has 
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reached some degree of commercial success. The opportune moment can ho 
decided only by a full review of the circumstances of the case, and in some 
instances it will be found that the new industry is capable of development 
far beyond the initial stages at which it is profitable, before the withdrawal of 
Government becomes imperative in the interests of those who have invested, 
or are anxious to invest, capital in the new industry. 

Eurther, a Government factory which has successfully passed through the “ Demonstra* 
pioneer stage will often prove a useful training ground, hoth for the men 
who are to control the industry in the future and the workmen who are to he 
engaged in it. This leads us to-consider the suggestion made by some witnesses, 
that Local Governments should establish and manage what may be con- 
veniently termed “ demonstration factories.” The objects might he either 
educational, in which case these factories would serve as schools for the training 
of men as operatives, foremen or managers, under strictly commercial 
conditions; or, in other cases, the primary idea would be to shoAv howto 
improve local industrial practice. As examples of the first, we may cite 
a glass factory, in which the training of operatives would be the raison d’etre 
for its existence ; of the second, a silk-reeling and throwing house to demons- 
trate the advantages of modern methods of operation on a factory scale, in 
comparison with the existing indigenous cottage methods. These factories 
would he the counterpart in industries of the demonstration farms established 
by the Agricultural Department. In actual practice they would be required 
principally in connection with the development of cottage industries, and we 
allude elsewhere to their necessity as a part of the scheme for the training of 
hand-loom w'cavers. If the object with which each factory of this class is 
started be kept strictly in mind, there can be no doubt that, so long as it 
fulfils its primary function, it must prove useful and can in no sense he 
regarded as likely to interfere with the development of private enterprise. 


206. Starting with this preliminary statement of our views regarding the Division ol 

attitude which should be adopted by Government in rendering industries into 

assistance to industries, we may now indicate the different ways in which action » 

can he taken and the various methods by which the machinery that wo have organised ” and 

proposed to create can be brought into direct contact with industries. We “large 

have now in India two industrial systems working side by side, covering 

, . , a j D industries, 

respectively 


(o) Industries carried on in the homes of the workers, which we have 
designated as “cottage industries.” In these the scale of 
operations is small and there is but little organisation, so that 
they are, as a rule, capable of supplying only local needs. 

(&) Organised industries carried on in workshops or factories, which 
vary in size from simple rural factories, carrying out a single 
operative process, to the big textile mills and engineering work- 
shops, employing thousands of hands and possessed of a complete 
organisation both for manufacture and trade. 


These organised industries may be subdivided into two classes. In the 
case of the first, the interests involved are mainly of a provincial character. In 
the case of the second, the industries have markets extending far beyond the 
boundaries of a single province or even of India, and their inception and 
management give rise to questions of inter-provincial or even international 
trade, which can best be handled by an imperial organisation. As examples of 
these two classes of organised indiistries, we may cite, as belonging to the first, 
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Help to cottage 
industries. 


engineering workshops, tanneries, sugar factories, rice mills, some textile mills, 
cement works, glass works, wood distillation plants, distilleries and breweries, 
and the majority of the 'miscellaneous workshops engaged mainly in manufac- 
turing for a local market. In the second class will be included industries 
usually carried out on a very largo scale and involving very high capital 
expenditure, such as “ heavy ” chemical works, iron and steel works, electro- 
metallurgical and electro-chemical works, ordnance factories, factories for the 
manufacture of explosives, and the larger metalliferous mines with their 
associated metallurgical works. 

It will, we think, be obvious from the outset, that each of these systems 
will require separate treatment, and the manner in which they can be assisted 
will be most easily explained by a reference to examples which have come to 
our notice. 

207* As regards cottage industries we need add but little to our remarks in 
Chapter XVII. Tl»e workers are usually uneducated and without a knowledge 
of anything regarding their trade, except what can be acquired locally. 
Tlieir lack of education denies them access even to the most elementary techni- 
cal literature, and they can be influenced only by ocular demonstrations in their 
own neighbourhood. Had the activities of the Agricultural Department been con- 
fined to laborat ory experiments or pot cultures, they would have had but little 
influence on the cultivators of the country. We found in Madras that the 
hand-loom weavers had been greatly influenced by the peripatetic weaving 
parties which are at work there, and useful results have been obtained in Mysore 
by sending round a skilled blacksmith and his assistant, provided witlj suitable 
tools, to teach the village artisans improved methods of smithery. Owing to 
their lack of contact with the outside world, new ideas do not readily occur to 
these small workers, and they can receive material help from the supply of 
new patterns and designs, an example of which we saw at the Amarapura 
Weaving School near Mandalay, where the popularity of the school was almost 
eittirely due to the new designs introduced by the Superintendent. Much use- 
ful w ork can be done by bringing to the notice of artisans labour-saving devices, 
or even such complex pieces of mechanism as the jacquard machines for 
weaving intricate patterns on hand-looms. The processes employed by metal 
workers are especially susceptible of improvement in this way. In most parts 
of the country they are ignorant of the use of patterns for casting work and of 
the advantages of stamping, pressing and spinning metal. Where consider- 
able colonies of these artisans exist, their status can be raised and their output 
greatly increased by the establishment of small auxiliary factories employing 
machinery to carry out operations which involve much time and labour, when 
carried out by hand. These may be started by private individuals, by Govern- 
ment, or by co-operation among the artisans themselves, assisted by Govern- 
ment. Some attempts in this direction, we found, had been made in Madras, 
Nagpur and the United Provinces; but equipment was lacking and the 
attempts were not properly carried through. The extent to which co-operative 
working can be introduced among artisans has not yet been investigated, and 
w'o have alluded to this subject in Chapter XVIII. In towns and oities where 
there is a public electric supply, the use of electro-motors for driving small 
machines has been but very slightly encouraged. We have not the least 
doubt that they will ultimately prove most helpful to the artisan and will 
greatly facilitater the introduction of a more organised system of production. 
Finally, we have to draw attention to the urgent necessity for introducing 
better methods of marketing the outturn of cottage industries. In this matter 
it wculd appear that Japan has been singularly successful, and we have gathered 
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evidence to show that it is only the initial difficulties connected with the 
organisation of such work, that have debarred India from participating m 
similar advantages. 

208. In the case of the existing larger organised industries, tliere will seldom Help to large 
be any call for technical assistance, as they are under the control of competent organised 
experts, who will only look to Government to conduct scientific rosenrehos and 

to provide accurate economic data, including such information as it will be the 
duty of the Commercial and Industrial Intelligence Department to sui)ply. In 
the inception of industries of this class which are new to India or to a parti- 
cular area, Government can render much assistance, both by way of conduct- 
ing preliminary investigations regarding the raw materials available, the con- 
ditions under which the industry may be carried on, and the markets open to 
its products, and by the supply of technical advice in regard to the location of 
the factories, the design of the buildings, the arrangements for water supply and 
the selection of the machinery to be employed. To carry out this work, the 
services of industrial experts, who would be mainly mechanical engineers with 
special industrial experience, would be necessary ; and the imperial scientific 
services would be drawn upon to provide the more highly specialised forms of 
scientific and technical assistance. Preliminary enquiries will frequently 
involve the examination of raw materials by an analylicral chemivst, and, 
in each province, there would be required at least one man drawn from the 
Indian Chemical Service, with a staff of assistants and a pro])erly equipped 
laboratory, to deal with this work and to advise on ordinaiy local questions such 
as the quality of the water supply, the calorific value of the fuels available and 
the disposal of refuse. 

209. We have already emphasised the importance of small organised Indus- Help to small 
trial undertakings, and have explained the difficulties which confronl. them and organised 
the reasons why they have so largely failed to attract support. The Indian i^^dnstries. 
industrialist operating on a small scale frequently embarks on a venture, being 
imperfectly acquainted with the nature of the business, and, at the very outset, 
handicaps himself by laying out his limited capital on unsuitable jjlant and 
machinery. There are no consultants to whom he can go for advice, and usually 

he copies blindly vhat he has seen working somewhere else. It is desirable to 
provide competent technical assistance for such a man. To furnish some idea 
of the scope and variety of work in this direction which a Local Government 
may properly undertake, we have tabulated at the end of this chapter the 
technical assistance which may be rendered to industries, provided the De])art* 
mont of Industries is equipped with a suitable staff, many of the members of 
which would be drawn from the imperial services which we propose. 

210. It is obvious from an examination of this table of industries that a Initiation ot 
considerable number of experts are necessary to advise what should he done, industrial 
if each undertaking is to start under favourable conditions in respect of *“^*^^*“8®* 
plant and of methods of working. It cannot be loo strongly emphasised 

that in a country like India, where a very high return is expected on capital, 
every possible care should be taken over the preliminary enquiries and iu 
the preparation of the plans, to secure the highest degrqe of efficiency 
compatible with the conditions of working. The saving of labour is not 
always a matter of importance, and it often happens that nothing is to bo 
gained by the adoption of absolutely automatic plant ; but, on the other liand, 
it is essential that the efficiency of processes of conversion or extraction 
should be as complete as possible, and that there should be no avoidable wasto 
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of raw materials or accumulation of useless by-products. Many of the 
failures of the past have been duo to neglect of these important matters. 

An experienced Director of Industries would have no difficulty in deciding 
what typo of expert is required and at what stage he should bo called 
m. Por some induslrios the Imperial Government should retain such men 
in its service, who would be deputed to assist provincial undertakings whenever 
necessary. Oocasionally, the matter in hand may necessitate the engagement 
of experts to deal with particular problems ; but, as has been already said, 
the majority of cases will simply involve the introduction into India of the 
most advanced practice in Europe or America. Such knowledge is usually 
in the possession of firms who have taken up the manufacture of the plant 
required, and the expert advice can be obtained by calling for tenders to 
comply with specified conditions. The staff of the Local Government must 
be in a position to prepare the specifications and be capable of deter- 
mining whether the tender submitted complies therewith satisfactorily. 
Where considerable preliminary research is necessary, or where the raw 
materials have to be subjected to detailed examination, it may be anticipated 
that the officers attached to technological institutes will be able to render 
useful service, and, as these institutes develope, they may be expected to 
supply in India itself the class of men who will ultimately become specialists 
in the various branches and ramifications of technology. 


Maintenance of 
small industrial 
andert akings. 


211. In addition to rendering assistance in the starting of new industrial 
undertakings, extremely useful work can be done by Government for many 
years to come, in helping the owners and managers of small power plants to 
maintain them in good working condition. We were particularly struck 
u'ith what has been done in this direction in the Madras Presidency in 
respect of the numerous small pumping installations, rice mills and other 
power plants which have been installed in recent years, chiefly by reason of 
the assistance given through the local Department of Industries. The 
necessity for this kind of assistance in a country like India, where the use 
of machinery is so little developed, becomes the more apparent, when u^e 
remember that even in England, the owners of steam boilers established 
sixty years ago, and have voluntarily maintained ever since, what is known as 
the Manchester Steam Users’ Association, whose object is, by competent 
and scientific inspection of steam plants, to prevent boiler explosions. 
What is found so useful in England in respect of part of the equipment of 
a factory as to be carried on by a private association, will bo found of great 
advantage in India in respect of the whole equipment. 


Industries of 

national 

importance. 


212. In our chapter on the industrial deficiencies of India, we have given 
some account of the work which will have to be done to place India on a 
firm basis of economic self-sufficiency and of self-defence ; and it is clear 
that, from this point of view, there are strong arguments for a policy of direct 
Government assistance in respect of essential new industries. We contemplate 
that only in exceptional circumstances will Government itself carry on industrial 
operations on a commercial scale ; but it is necessary to establish and maintain 
Government factories for the manufacture of lethal munitions, and to exercise 
some degree of control over the private factories upon which dependence will 
be placed for the supply of military necessities. This, in most cases, could 
be obtained in return for guarantees to take over a definite proportion of the 
output, and should be exercised only to ensure that adequate provision is made 
to meet the prospective demands of the* country in time of war. The methods 
which will have to be adopted to secure the establishment of such industries would 
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naturally vary with the conditions under which each will have to bo carried on. 
The degree and kind of aid which would have to be furnished, would largely 
depend upon the extent to which their productions can be disposed of tliroughthe 
ordinary channels of trade. In some instances, the conditions may be such that 
the expense of production will always exceed the cost at which articles of similar 
quality can bo imported, and in suc'h cases the industry can only be maintained 
by the grant of direct financial assistance or by the indirect operation of 
protective duties. In those industries which it is desirable to start and maintain 
on military grounds, the responsibility for action must lie entirely watli the 
Imperial Government, who would naturally invite such assistance as Local 
Governments can usefully afford. 


Besides industries essential to the safety of the country in time of war, 
we have mentioned others which will be of considerable economic importance 
and add to the industrial strength of the country in peace time. The natural 
resources of India arc capable of furnishing the raw materials of many 
industries which do not now exist in the country ; but knowledge regarding 
them is by no means complote, and there is no fund of accumulated experience. 
Wo have already explained, when dealing nith the question of assistance by 
Government to the large organisi^d industries, what, forms this assistance may 
suitably take. The acLial incc2)tion of these undertakings ^^ill usually be a 
matter for i3rivate entcrjmse, and the necessary assistance can usually be 
afforded by the local Dej)artments of Industries, with the help, in some ins- 
tances, of imjierial officers ; but they will sometimes be of such importance to the 
country generally, and require the eiilploymcnt by Government of so costly 
and specialised an agency to work out the preliminary data, that it will be 
beyond the scope of any Local Government to do all that is needed, A 
potent means of aid in the case of industries producing articles required by 
Government would be guaranteed orders, and these can be arranged for on 
the fullest scale only by the Imperial Government. 


213. The foregoing descriiition of the methods to be adopted by Government Organisation 
in assisting directly in industrial development will show the necessity of an 
extensive administrative machinery. Nearly every j^rovincial Government fann ty,, ahnw 
has set about establishing a DetJartment of Industries, and the bulk of the duties, 
executive work will naturally fall to these departments, which should have 
at tbeir heads experienced industrial experts. They will require in most of 
the provinces a large staff of, officers with special qualilications. Those directly 
associated with organised industries w'ould be men of scientific attainments, who 
have sj)ecialised in mechanical engineering with a view to its technological 
applications, wLilst a staff of skilled and oxporieiiced craftsmen w ould be re- 
quired for the assistance of cottage and minor industries. Already in Madras 
it has been found necessary to appoint district officers in places where industrial 
developments are proceeding apace, in order to provide for the efficient 
supervision of new' undertakings, and to ensure prompt assistance to those in 
operation, whenever accidents occur or difficulties crop up that are beyond the 
capacity of the management. The volume of such duties is rapidly increasing, 
and may probably grow even faster under the stimulus of the measures which w'e 
propose iu this report. 


214. While we contemplate the utmost possible decentralisation, wo have Fonctloiu ot 
shown that some share in the direct assistance to industries by the State will 
have to be taken by the Imperial Government. The exact line of demarca- • 

tion will, to some extent, depend upon the degree of provincial autonomy 
aooerded to local administrations ; but it is obvious that the imperial depart- 
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mont should exercise supervision over research work ; that it should be respon- 
sible for the conduct of investigations of general interest to the greater part of 
India ; that it should exercise control over Government factories and such 
industrial undertakings as are necessary in the interests of national safety, or 
the scope of which brings them outside the range of the equipment with which 
provincial Departments of Industries Avill ordinarily bo provided, and, finally, 
that it should watch over provincial administrations in order to secure the 
maintenance of a uniform industrial policy. 


Examples 0 / industries that might he aided by provincial Departments of Industries, 




Tjbohnioal help bequiekd to initiate. 


In general chaige 
of working 
after start. 

Serial 
No. , 

Name of indaslry. 

ScieutiHc advisers. 

EngineerH 

and 

Exports. 

Explanation. 

1 

Saltpetre. 

Bacteriologist, 

Chemist. 

Engineer {a) 

(tf) To specialise, 
design and advise 
as to factory 
plant. 

Chemist. 

2 

Glass . 

Chemist, 

Mineralogist. 

Group o£ glass 
specialists {b\. 

(6) Vide Appendix 

E. 

Trained general 
glass expert. 

s 

Oil milling. 

Chemist 

Engineer (a) 
Specialist (c) 

• 

(c) Different classes 
of oil seeds de- 
mand special 
knowledge in 

some cases. 

Chemist. 

4 

Matches. 


Timber expert (d) 
Specialist (e) 

(d) Imperial Forest 
officer. 

(e) Will advise as 
to selection and 
working of plant. 

Trained expert. 

5 

Flour and rice 
milling. 

. • • 

Engineer (a) 

Engineer. 

6 

Pumping plant. 

Geologist. 

Engineer (a) 

... 

Mechanic. 

7 

Hand weaving. 

... 

Weaving spe- 

cialist. 


Master weaver. 

8 

Tanning. 

Chemist 
for ^tanning 
materials 

Forest expert for 
materials (d). 
Experts (/) 

{r) Experts for 

raw materials and 
different kinds of 
leather. 

Tanner. 

9 

Leather work. 


Experts (sub- 

ordinate) . 

Boots ; saddlery 
and harness ; 

trunks and bags. 

Business man. 

10 

Fruit and fish 
canning. 

Agricultural 
or fisheries 
experts (y). 

Canning specialist 

{g) Will belong to 
the departments 
in question. 

Expert 

11 

Brass work. 
Lamp making. 

• • • 

Engineer (a) 


Mechanic. 

12 

Pottery. 

Mineralogist. 

1 

Engineer («) 
Experts for kiln 
making and 

ceramic manu- 
facture. 


Ceramic export. 

18 

Soap making . 

Chemist . 

Engineer . 

... 

Chemist and 

Soap boiler. 

14 

Essential oils . 

' Do. 

Distillation 

expert. 

• 

Chemist. 

16 

Wood distilla- 
tion. 

Do. . 

Forest ofiicer 
Engineer (a) 

* * * 

Do. 

18 

Dyeing. 

}Dye chemist. 

% 

• • t 

Do. 
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CHAPTER XV. 

MISCELLANEOUS POINTS OF GOVERNMENT LAW AND 
PRACTICE AFFECTING INDUSTRIES. 

The Employment of Jail Labour. 

215. In the past there lias been much complaint by Chambers of Commerce Lack ol policy, 
and private firms about the unfair competition of jail industries, and regulations 
have boon made to prevent their underselling private manufacturers in the 
open market. The question of suitable employment for prisoners in jails has 
never been properly examined in reference to its economic asj)ecl, and no 
general policy has been framed for the guidance of jail departments. As a 
matter of fact, most provinces follow more or less the same lines ; but appar- 
ently the work which is actually done in jails depends very largely ujwn the 
attitude c" individual .Tail Superintendents. Briefiy, jail industries are neces- 
sary to keep prisoners employed, to recover as far as possible the cost of the 
upk eep of the jails by the sale of the products of their labour, and to teach them 
a trade by which they niay earn an honest livelihood, when they arc once more 
free men. 

2] 6. In jail industries, only manual labour should, wo consider, be allowcid. Nature ollndoa- 
and they should be so chosen that the labour put into the finished good« 
represents the major portion of the cost of production. The establishment of ^ in 
power factories inside jails and the extensive employment of machinery wo 
regard as undesirable, and the complaints which wo have received concerning 
the competition of the woollen mill in the Bhagalpur jail and the cotton mill 
in the Coimbatore jail are reasonable. We think it is desirable that the question 
of the employment of prisoners in jails should be considered by experts 
A careful scrutiny of the requirements of Government departments would, we 
believe, show that jails could supply their needs to a much greater extent than 
has hitherto been done. There is an obvious tendency in jail administration to 
regard- with favour the development of jail industries with a view to large 
receipts. The abuses to which this policy is liable might be counteracted by 
giving the provincial Hired ors of Industries and their advisory committees 
some voice in the matter, with power to make recommendations to the Local 
Government. 

The trades at present carried on in jails by habitual criminals belong very 
largely to the type of cottage industries, with which their products frequently 
compete. This seems in many ways undesirable ; and furthermore it is almost 
unknown to find a man who has learnt such an industry under jail conditions 
practising it on return to liberty. If the hereditary carpet weaver understood 
what was going on, he would protest as emphatically against jail carpet 
factories as Chambers of Commerce have done against power cotton weaving in 
jails. As a matter of fact, his protest, though silent, is effective. He renders 
ifr impossible for a released prisoner, no matter how skilled he may be as a 
carpet weaver, to practise his trade, and one of the presumed objects of jail 
administration is thereby frustrated. Cottage industries are, moreover, com" 
paratively light and pleasant occupations, and should be, though it is doubtful 
if they are in all cases, reserved for weakly prisoners. The above remarks do 
not, of coursel refer to the inmates of reformatories or Borstal jails. 
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Food and 
l)rag8. 


Raw produce. 

Wheat. 

Oil seeds. 

Jute. 


Cotton. 


Cntiflcatos ol 
inality. 


The Prevention of Adulteration. 

217. Wo have examined with considerable care the arguments for and 
against legislation to prevent the adulteration of articles intended for local 
consumption and of produce for export. The case of foodstuffs for local con- 
sumption presents few diflnculties, for public opinion is agreed that, so far as 
these are concerned, their adulteration should be punishable by law. In the ^ 
L’ nited Provinces, an Act has been in force for some years penalising the 
adulteration of food and drugs, and legislation in other provinces is following 
similar lines. The adulteration of drugs is, however, much more difSoult to 
deal with, and it is doubtful if legislation is likely to be very effective 
in this direction. The organisation for enforcing the existing Acts requires 
considerable strengthening ; at present it exists only in certain municipal 
areas. 

218. As regards raw produce for export or local manufacture, the balance 
of commercial opinion is that legislation would not be likely to effect any im- 
provement in the present state of things. There can be no doubt that the 
real remedy lies in the hands of the buyers. This has been clearly proved by 
the improvement in quality of Indian exports of wheat since the introduc- 
tion of the 1907 wheat contract of the Lon Ion Corn Trade Association on a 
basis of two per cent, admixture of other food grains, but free from dirt. This 
contract has, we believe, caused no trouble with sellers, and it appears to us that 
its provisions might be extended. Linseed and other oil seeds have also been 
shipped to the United Kingdom on pure basis contracts since 1913, with satis- 
factory results to all concerned, and a suggestion has been made that exports of 
oil seeds to other countries also should be similarly regulated. But we repeat 
that these are matters for arrangement between exporters and their buyers, and 
that the latter are in a position to insist upon freedom from adulteration if 
they really want it. 

In the case of jute, the question of legislation against adulteration has 
been frequently and thoroughly discussed within recent years, and a bill was 
actually drafted by the Bengal Government in 1906, but was dropped owing 
to the general commercial opinion, which Govornoaent appears to have shared, 
that in practice it would prove inoperative and unworkable. It is perhaps 
possible that the act of watering jute might be made a penal offence, but it 
would be a very difficult one to prove, as jute is naturally wet after steeping, 
and the matter may safely be left to the mills and the shippers, who will 
not buy wet jute from fear of “ heart damage ”. 

Similarly, it has bpen suggested that the actual watering of cotton might 
be made a penal offence, and again that the lieensing of gins would probably 
have a deterrent effect upon adulteration. This latter proposal appears to 
us worth consideration, but w^e prefer to express no definite opinion regarding 
the adulteration of cotton, in view of enquiries which have been made by the 
expert Cotton Committee, recently appointed by Government to consider as 
a whole the many problems relating to this industry. 

219. An important witness in Calcutta stated to us that business in produce 
would be greatly facilitated, if Government certificates of quality and w^eight 
were enforced upon shippers and buyers ; but when we consulted the Bengal 
Chamber of Commerce regarding his proposals, which they in turn referred to 
their membership generally, w'e found that the bulk of commercial opinion 
regarded them as wholly impractica,ble and unnecessary. In any case, -we 
do not see how buyers abroad could be compelled to accept such certificates. 
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We consider, however, that Government should do what it can to 
strengthen the hands of the recognised associations which are afi&liated to the 
various Chambers of Commerce, and should give ready consideration to any 
practicable proposals put forward by them, whether designed to prevent ^ 
adulteration of produce or to stimulate improved production. 

220. But we would make one exception to what we have written above, with Ferttlisew. 
reference to the trade in fertilisers. There are at present in India no laws to 
prevent a dealer from selling as a fertiliser anything that he may choose so 
to describe, nor are there any legal standards or percentages of error in 
description. In Great Britain, the Portilisers and Feeding Stuffs Act of 1906 
compels sellers to describe and certify their wares ; it also empowers the Board 
of Agriculture to fix jjercentages of error for certain ingredients of both 
feeding stuff’s and fertilisers. We consider that an Act on similar lines should 
be introduced into India, and we understand that it would be welcomed both 
by the trade and by the public. 


The Administration of the Boiler and Prime-Mover Acts. 

221. With reference to the administration of the various provincial Boiler Diversity o! 
and Prime-Mover Acts, there is a great diversity of practice all over India, uhich Practice in 
causes trouble to persons who purchase boilers from other parts ol’ J ndia or desire 
to employ engineers who hold certificates from other provinces. We have 
enquired closely into the question of the certification of engineers and 
boiler attendants. We do not find that in provinces where certification is 
required, engineers arc better qualified or accidents less frequent than in 
those where this is not the case. It is urged that these certificates are to some 
extent a guarantee to owners of small industrial plants of the competence of 
applicants for employment. We do not attach much importance to this argu- 
ment, and it will have still less weight if owners and employers have the advice 
of a local Department of Industries to help thorn. On the other hand, it is 
undoubtedly the case that the possession of a certificate gives a factitious value 
to its holder, and makes it more expensive to employ him on small installations. 

It is true that certain educational institutions owe many of their pupils to the 
fact that they prepare them for boiler certificate examinations, but this is beside 
the point. The demand for qualified engineers is greatly on the increase, and 
a better class of man than the mere ‘engine driver ’ must he provided for the 
larger organised industries. 

Accidents are usually due either to carelessness, or to defects in the plant. 

When due to ignorance, which is seldom, they arc likely to occur during the 
absence of the responsible attendant, a possibility that is at least as great in 
provinces which insist on certificates as in those which do not. It must also 
be remembered that at present the law does not apply to the case of internal 
combustion engines, which are not less liable to accidents in their way than 
steam engines. 

222. The Boiler Inspection Department is considered at length in the report Beoommen^ai- 
of the Public Services Commission (page 126.) The Commissioners lay down 

• •in v • V vODlllllMICIlIa 

four principles for general guidance : — 

“ In the first place, the time has come to make the boiler inspectors Government servants 
in every respect, like the factory inspectors, and to pay from general revennes both their 
salaries and their pensions, irrespective of the amount of fees earned. Secondly, expert super- 
vision of ilie inspecting staff is essential. Police ofilcers and members of the Indian civil 
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eerrioe do not possess the necessary teobnioal qualifications. Thirdly, the present system, by 
which in certain places representatives of the interests to be inspected have a voice in the 
management of the inspection department, is unsound, and should be abolished. Fourthly 
and finally, there should be one officer in each of the larger provinces who should be respon- 
sible for the effective working of the inspection staff. He should be called either a chief or first 
inspector according as the work to be done is on a^arge or small scale. 

We endorse these recommendations, and would add the following : — 

(1) Boiler inspection should be a duty of the .provincial Departments of 

Industries. 

(2) The Imperial Department of Industries should draw up a series 

of technical rules for the guidance of inspectors in determin- 
ing the pressure for which a boilor may be licensed throughout 
India, and should bring and maintain these rules up to date 
in a form applicable to the various modern types of boilers. 

(3) The laws compelling persons in charge of boilers to possess certi- 

ficates should be abolished. 

The second and third of these proposals would involve legislation. 

The Mining Buies. 

223. A considerable amount of evidence was forthcoming regarding the 
suitability of the rules under which mining concessions are at present granted by 
Government. Our conclusions are that the rules have, excej)! in a few com- 
paratively minor respects, stood the test of working admirably and that the 
criticisms received were mostly shown, on discus.sion with witnesses, to be 
due to misunderstanding of the effect of the existing rules, or to failure to 
realise the difficulties which would arise from adoption of the alternatives 
suggested. 

There are, however, certain matters connected with the working of the 
rules on which we desire to put forward our suggestions. We recorded a 
considerable amount of evidence regarding the injury to the mineral possibili- 
ties of the country caused by wasteful methods of working ; and it was suggest- 
ed that small mine owners would be greatly benefited by the advice of 
Government mining engineers. Some v/itnesses even considered that these 
officers should have power to compel mine owners to follow their advice. The 
main objection to this course is the danger of loss to a manager 
forced to follow official advice regarding the development of his mine. In 
some countries, royalty owners are interested in seeing that their properties 
are economically worked. In India, unfortunately, private royalty owners 
do nothing of the kind ; indeed, in some oases they insert conditions in their 
leases which directly tend to cause wasteful working. Whether or not any 
general steps should be taken at this stage to ensure the economical working 
of privately owned minerals, it certainly behoves Government to secure this 
end in the case of its own properties. We have also considered the proposal 
that Government should insist on concession holders employing qualified 
mining engineers ; but, while we recognise that there is much to be said for 
such a course, we feel that hardship would be caused to poor concessionaires, 
unless provision was made for exempting small or easily worked deposits. 

224. W e would, therefore, only recommend at present that a suitable staff 
be entertained in connection with the Geological Survey Department to inspect 
Government concessions. The experience gained in a few years by such a 
staff would show how far it would be possible to insist on all Gh>veroment con- 
cessions being worked by qualified men, and the extent to which small conces- 
sionaires may be benefited by the advice of Government mining engineers. 
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The existence of such an inspecting staff would admit of more elasticity 
in the terms of prospecting licenses, alike in respect of area, length of 
currency and rental. If Government were in a position to satisfy itself by 
expert inspection, that a proper amount of development work was being done, 
it might, in the case of a property requiring heavy expenditure in its initial 
stages, grant a more extensive area on a prospecting license for a compara- 
tively long period. It would be unnecessary to burden the enterprise with 
a Jiigh acreage payment, when the Government inspecting staff could ensure 
that a proper amount of development work was being done. This proposal 
would, we think, meet the difficulty at present experienced by concession- 
aires where extensive operations for the proving of mineral values are required, 
as for example, boring for oil or for minerals occurring at uncertain intervals 
on a known geological horizon. The Mining Eules provide for the renewal of 
prospecting licenses under the authority of the Collector up to a period of three 
years. Tile rules are silent as to the power to give further renewals, which is 
presumably reserved for the Government of India. Wo think that, with the 
help of the system of inspection which w'c have proposed Local Governments 
might be authorised to grant extensions in such cases up to a maximum period 
of five years. 

It will be noticed that this system of inspection would entail a substantial 
increase in the staff of the Geological Survey. Several witnesses of undoubted 
authority drew our attention to its inadequacy, and they hesitated to make 
proposals for useful forms of Government assistance to the mineral industry, 
only because they assumed that the cadre w as fixed. In view of the national 
importance of minerals and of the fact that inefficient working destroys for 
ever the value of a deposit that might in future be of vital importance, we 
consider that the additional expense incurred in such an increase would be an 
investment that Government can undertake w ith absolute confidence. 


226. In view of the constant changes in mining methods and development, Simjilifioation ol 
we think that the present form of mining lease might be considerably shortened 
and simplified, leaving certain matters specified in the lease to be dealt with ^ 
by rules made from time to time; such rules might be suggested, by, and 
should in any case be submitted for criticism in advance to, local committees 
of private mine owners presided over by a Government official. The present 
system of trying to provide for every possible contingency by an elaborate lease 
must result in undesirable rigidity, while not securing for Government the 
degree of control desirable. Further than this, concessionaires, in the case of 
small alluvial and other obviously short-lived deposits, would probably be glad 
to accept short-term mining leases on simple conditions and free of multifarious 
restrictions. 

226. There were many complaints of the difficulties experienced by mineral Diffioolties in 
prospectors or mine owners in areas where the mineral rights were in the — 

hands of private landowners ; these mainly had reference to the great sub- “*“**•* 
division of proprietorship or to the obscurity of titles. These difficulties are 
similar to those experienced by all investors who desire to acquire property in 
such areas, and we see no reasoii for making any recommendation regarding 
the registration of titles, or the compulsory acquisition of surface rights where 
Government does not own the minerals, except in tlie possible case of a mineral 
which is essential for national purposes, and of which only a very limited 
quantity exists. 
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227. Otlier coinplaints by witnesses bad reference to local rules governing 
the working of special minerals, and the grant of licenses and leases of minerals 
outside the scope of the Mining Rules. Would-be concessionaires said that 
they experienced difficulty owing to the diversity of rules and practice as 
betw’een one province and another, especially in respect of minerals like 
limestone, which are now required for large organised industries, such as iron 
smelting ; and generally from the lack of any complete and readily accessible 
compendium of the local rules. We think that, in provinces wliere there is 
considerable mining activity, it is advisable for Local Governments to issue 
Mining Manuals similar to those published in the Central Provinces and 
Burma. These should include the Government of India Mining Rules, the 
local supplementary regulations, and any other provisions of rule or law that 
are likely to be encountered in the course of their work by persons engaged in 
mining. We suggest that these manuals would be of increased value if they 
contained notes prepared by the Geological Survey Department on |;he known 
mineral resources of the province and I'eferences to publications containing 
moroMtetailed information. 


We received also a quantity of evidence regarding certain local difficulties 
which have arisen in special cases, e.g., in the case of mica mining in Bihar 
and Orissa. These involve no change in the Mining Rules, and will doubtless 
be considered by the Local Governments concerned. 


The Administration of the Electricity Act. 

Administration 228. A matter of considerable importance which may be conveniently dis- 
ol law and roles, cussed here, is the working of the Indian Electricity Act regulating the supply 
and use of electrical energy. There are now numbers of electric supply com- 
panies which provide electrical energy for domestic consumption, for industrial 
purposes and for public use. Although only one or two witnesses came 
before us whose position entitled them to give evidence on these matters, 
we were furnished with both information and criticisms by the 
representatives of the Electric Supply and Traction Pederation of India. 
Considering the magnitude of the interests involved and the novelty of public 
electric supply, there was comparatively little complaint regarding the admini- 
stration of the rules framed under the Act. It was, liowevier, brought to our 
notice that in some provinces the professional qualifications and experience of 
the Electric Inspectors did not command the confidence of the managers of the 
larger local undertakings. The principal criticisms wore that the rules were 
too rigidly worked, that they were sometimes wrongly interpreted, and that 
there was an unwillingness on the part of the Inspectors to assume the 
responsibility of relaxing the rules in cases which obviously demanded it. To 
remedy matters, it was suggested to us that men of higher professional status 
and with practical and commercial experience of electric supply undertakings 
should be appointed as Inspectors, and that an imperial Advisory Board should 
be, established to advise Local Governments with regard to appeals from the 
decisions of their Electric Inspectors. We support the former suggestion 
strongly, but it appears to us that the appointment of provincial Advisory 
Boards, as contemplated in section 36 of the Act, will meet the needs of the 
case, especially if these Boards are permitted, when necessary, to consult 
experts such as the Electrical Adviser to the Government of India. We 
consider it extremely desirable that Government should encourage the industrial 
use of electricity supplied from central generating stations. It was represented 
to UR that section 23 of the Act did ,not allow a licensee undor the Act to 
discriminate in respect of liis charges between the domestic and the industrial 
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uses of electrical energy. We are not sure if this interpretation is correct, but 
if so, the section would seem to require amendment. W ithout entering into 
technical details, we may state that wo agree with the contention that the load 
factor should be taken into account in fixing the charges. In congested cities, 
and particularly in Calcutta where the smoke nuisance is greatly aggravated 
by the numerous small steam plants sot up to drive rice and oil mills, it is 
essential that no obstacles should be created to the introduction of olectrioal 
power for industries. It appears to us that the economies which can be effected 
by the use of energy from public electric supplies, when reasonable rates are 
charged, are not yet sufficiently appreciated. 

229. The Electric Inspectors are attached to the Public Works Department, Eleettio InspaO' 
an arrangement probably made at the outset because that department is concerned ***^^*^^ *** 
with engineering ; but, as the interests to be safeguarded arc mainly industrial 
and commercial, we think it would be more convenient to transfer them to the of Indnitries. 
Departments of Industries. So far as the technical aspect of the administration 
of the Act is concerned, these departments arc also likely to be bettor equippetl 
to deal with it. The transfer of the administration of the Act to the JOepart- 
ment of Industries would render desirable an amendment of section 53 (1) (a) 
of the Act. 


Patents. 

230. India is not a member of the International Conv<'nlion, and in this 
respect stands in a different position from most of the British dominions. The 
subject was discussed at the time of the passing of the Patent Act of 1911, but 
the refusal of India to register trade marks precluded her from joining the 
Convention. Any person who has applied for a patent in a country which 
is a member of the International Convention is entitled to protection in 
priority to other applicants in all other States of the Union, if he applies 
within one year from the date of his first application. An Indian 
inventor secures no such protection. On the other hand, a foreign inventor 
desiring to obtain protection in India must apply for a patent in India before 
publication in India, and is protected from the date of his application in 
India. Some witnesses have represented that Indian inventors are at a dis- 
advantage on this account, but, though this possibly maybe true in rare instances, 
the country generally is not. The number of patents applied for in respect of 
inventions originating in India is very small compared with that in respect of 
foreign inventions, and a much larger proiiortion of the patents granted in this 
country to local inventors are allowed to lapse as being of no value. 

From 1893 to 1915 inclusive, the annual average number of applications 
for patents in India was — 

From Indians ... . . . . . 53 

From other residents in India . . . . . ]35 

From foreigners . . .... 360 

Total . 548' 

It would, therefore, appear that it is more to the advantage of India 
to avoid the acquisition of rights in India by foreign inventors than for Indian or 
Anglo-Indian inventors to obtain such rights elsewhere. Undoubtedly the 
majority of Indian patents are acquired for the purpose of preventing 
unlicensed import into India of articles patented abroad. The grant of such 
patents is obviously in many respects to the advantage of India, and the interest 
of the user and of the intending manufacturer in India are sufficiently protected 
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if the law adequately provides for compulsory licenses or revo^jation in cases- 
where the reasonable requirements of the public are not satisfied or where the 
patent is worked outside British India. The provisions of the existing Act in 
these respects appear to be sufficient, and the Indian patent law seems to be 
well suited to the needs of the country. 

On the other hand, there is a growing body of opinion that it is desirable 
to consolidate the patent law throughout the British Empire, and, if this 
developes further, it will be a question whether India would not derive greater 
advantage from uniformity with other British dominions than she enjoys in her 
present somewhat isolated position. The number of applications shown in 
the records of the Indian Patent Office is still small, the totals in 1912 and 
1913 being 678 and 705, respectively, of which 608 were of foreign origin in 
each year. The feeS for the grant and renewal of patents are much less than in 
the United Kingdom. Thus in India, the initial fee is Bs. 40, in the United 
Kingdom £6 ; and the total cost of protection for 14 years in India is Ks. 790, 
and in the United Kingdom £100. 

Eegistratiou of Trade Marks. 

231. The subject of the registration of trade marks was brought before us 
once or twice, but was never strongly pressed. On the not infrequent occasions 
when the subject has been discussed departmontally and by Chambers of 
Commerce, it has been generally considered that registration of trade marks, 
as it exists in the United Kingdom and in many other countries, is not desirable 
in India, though the Burma Chamber of Commerce put forward the opinion 
that legislation is necessary. 

W e have given very careful consideration to the arguments used, and 
agree with the majority of the Chambers of Commerce in considering that the 
establishment of a system of registration would seriously disturb existing rights 
of user both between firms in India and, if full advantage of the proposal is to 
be obtained, betv'cen firms in India and firms abroad. The difficulties so 
created would be far greater in our opinion than the slight inconveniences 
experienced by owners of marks in maintaining their rights thereto. ' 
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Begistration of Partnerships. 

232. The vexed question whether registration of partnerships should be 
made compulsory has been many times under the consideration of the Govern- 
ment of India v ithin the past 60 years. The last occasion was in 1908, when 
the Bengal and Bombay Chambers of Commerce both prepared draft bills dealing 
with the subject; but their drafts were irreconcilable, and Government 
considered that the proposals did not afford a basis for legislation. 

During our tour we recorded the opinions of many witnesses on the 
subject ; most of them favoured compulsory registration# should it prove to be 
practicable, but some, especially amongst our Indian witnesses, feared that 
the prevalence in Indian businesses of the Hindu joint family system would 
be found an insuperable obstacle. Mr. B. L. Mitter, a leading barrister of 
the Calcutta' High Court, has made some valuable suggestions* which, we think, 
should go some way to remove this difficulty ; these he developed further 
when he appeared before us to give oral evidence in support of his written 
statement, and he also gave us to understand that the leaders of the 
Calcutta Bar generally wore in substantial agreement with his views. 
Mr. Hitter’s proposals practically treat a Hindu joint family as a single 
partner, and provide for^the compulsory registration of all contractual partner- 
ships. So long as the business is a jpurely joint family business, with no 
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stranger in it, registration would not be necessary, but directly a stranger is 
introduced into the business, the partnership would become contractual, the 
<X)ntracting parties being the joint family as a unit on the one side, and the 
stranger on the other. Registration would then become necessary, and the 
joint family would be registered in the name of the harla or head of it, 
whose declaration would bind all the family. Mr. Mitter considers that 
registration should be made compulsory in the case of future partnerships 
only, and wouW leave to existing concerns the option of registering or not as 
they may desire, his argument being that, as all partnerships have to be 
renewed when the terms are changed, or a partner dies, co\upulsory registration 
would become universal within a generation. 

The other chief obstacles in the past to the introduction of compulsory 
registration have been, first, the difficulty of excluding, and the hardship of 
including, small partnerships, of which there must be many thousands among 
petty shop-keepers and traders in all parts of the country ; and, second, the 
difficulty of applying registration to transitory or single-venture partnerships, 
which are said to be common on the Bombay side. We see no reason why 
either small or single-venture partnerships should be exempted from the 
provisions of any legislation that may be found practicable ; for to the former 
the aAalogy of custom in petty transactions in land would apply, and, as 
Mr. Mitter points out, these are habitually registered without any trouble and 
at a very trifling cost ; and the latter should be, and are, governed by the law 
which regulates partnerships. To meet in part these suggested difficulties, it has 
been proposed that a compulsory Registration Act, if introduced, should run at 
first in the Presidency towns only; but we see no need for this restriction. 

233. Looking at the matter in its purely business aspect, it appears to us that Recommaoda- 
throughout the main stumbling-block in the way of compulsory registration has tionsolthe 
been the Hindu joint family system, and that the difficulties in this regard ®®“““****®“* 
would to a great extent disappear, if Mr. Mittcr’s proposals were adopted ; 

they have at any rate the two great advantages that a joint family can bo 
registered as a single entity, and that it would be difficult for a person to 
deceive third parties by pretending that he was a partner, when in fact 
he was not or vice versa. W e, therefore, consider that Government should take 
an early opportunity of examining the whole question thoroughly with a 
view to legislation, and in so doing should invoke the assistance of the loading 
non-official lawyers in the chief business centres ; for we believe that few 
among minor measures would do more to develope confidence and promote 
business relationship between Indian firms and their constituents abroad, and 
especially between European and Indian firms in this country. 

We do not consider any system of optional registration in the least likely 
to achieve the desired results. 

Eegistration of Business Names. 

234. It has been urged upon us in some quarters, especially by Trades 
Associations, whose members have probably suffered most from the absence of 
it, that we should recommend legislation on the same linos as that recently 
enacted in the United Kingdom under war conditions, to enforce the registration 
of business names. This is, however, a question on which comparatively little 
evidence has been forthcoming, and we do not, therefore, feel justified in 
making any recommendation. 
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CHAPTER XVI. 

THE WELFARE OF FACTORY LABOUR. 

235. Indian labour in organised industries is much loss efficient than the Nature ot 
corresponding classes of labour in western countries; and tlierc is ovidonco problem, 
to show that in many cases it docs not produce as cheaply as Avestern labour 
in spite of its lower Avages. It is true that inferior pliysique and tropical 
conditions contribute to this state of affairs; but tliere is graAX' reason to 
believe that the former is to sonui extent the result, of prcA^entiblo disease, 
whilst other causes, Avhich arc oven more obA'iously remediable, arc factors 
that unnecessarily increase the diflioultios of our labour problem. 

All authorities who are qualified to sj'c Ic on the subject agree tliat 
Indian labour is content Avitb a very loAA' standard of comfort.. This secured, 
the Indian workman, speaking generally, takes advantage of tin' greater earning 
power given to him by increased Avages to do less work, and shoAvs no 
desire to earn more money by AAorking more regularly or by improA’ing 
liis OAA n efficiency. In the case of Bombay, Avitnesses liave stated that since 
the ten jicr cent, rise in the Avages of mill operatives giA’cn during the rains of 
1917, there has been an actual falling off in output. 

236 There is substantial agreement between the best-informed witnesses 
that the remedies for this state of affair’s are a rise in the standard of comfort 
and an improA^ement in ])ublic health. These ends can be attained only by 
education, improved housing and a general policy of betterment, in Aihicli an 
organisation for the care of public health must play a prominent part If 
the children of workers are provided with education unden’ tolei-able condi- 
tions of life, a ncAA’ generation of Avorkers will grow up, Avbo will learn to 
regard mill work as their fixed occupation. Bettor housing is a mo.st urgent 
necessity, especially in the large congested induslrial cities. J'acilitics for 
healthy amusement, shorter hours of work (though a reduction of these may 
for a time decrease oiitjAut), and other measures for economic betterment, 
such as cheap shops for the sale of articles required by the mill hands, and 
co-operative societies, are almost equally imporlant. The conditions under 
which industrial operatives live and work in this country ought, if efficiency 
bo aimed at, to approximate, as nearly as circumstances iiermit, to those of 
temperate climates. Continuous factory A\’ork in the tropics is, at certain 
seasons of the year, far more trying than similar work in northern countries. 

The needs of domestic sanitation in large towns are more pressing. The 
problem, not only on moral grounds, but also for economic reasons, must be 
solved with the least avoidable delay, if the existing and future industries of 
India are to hold their own against the ever* growing competition, which will 
be still fiercer after the war. No industrial edifice can be permanent, which 
is built on such unsound foundations as those afforded by Indian labour under 
its present conditions. 

On the other hand, the margin AA’hich the efficiency of the Indian mill 
hand leaves for improvement is so great that, if the problem be successfully 
solved, the advantage to Indian industry should be very marked. 

237. The question of the education of children employed in factories was Ednoation oi 
upder the consideration of the Government of India betAveen the years iMitaif oblUxen. 
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1916 and 1917. Oliildreu between the ages of 9 and 14', generally known 
as lialf-timers, are employed in mills for six hours a day, and the Bombay 
Government proposed, after diseussion with representatives of the mill-owners, 
to take powers, by rules under the Jb’actories Act, to split the shift into two 
three-hour periods, and tocomi)el factory owners to provide educational facilities 
for children in the interval. The proposal w^as criticised extensively on the 
ground thal children might be induced by their parents or by jobbers to 
work in the mill itself between the shifts, a practice Avhich it would be very 
difficult for inspectors to prevent ; and because it was doubted whether a 
sysloiu which involved retaining the children in the mill compound for nine 
hours, even if three of them were to bo passed in the mill school, was in 
itself desirable. The Buckingham and Carnatic Mills in Madras, it may be 
noted, keep to the six-hours shift, and educate those of the children who choose 
to come to school, after the earlier and before the later shift, the wdiolc of the 
children working in the mill being employed in two six-hour shifts. This 
voluntary system has been a success, and has attracted a large proportion of the 
children employed. But the labour in tliese mills is not recruited by 
contractors ; there arc jiractically no rival mills in the neighbourhood ; the 
workers are exceptionally well controlh'd, and special arrangements are made for 
the comfort of tlie children. It is too much to hope that, where these 
conditions do not (^xist, the same results will be attained. 

But an indirect method, such as splitting the shifts, or indeed any proce- 
dure by wny of amendment of the factories Act, seems to us illogical. The first 
thing to do is to introduce compulsory education in areas nhere this is feasible, 
ajiplicahle to all classes of children and not- merely to those cmjdoyed in factories. 
Any consequential amendment of the Factories Act may then be considered. 
We note that in December 1 917 an Act was passed by the Bombay Legislative 
Council, empowering municijialitics (other than that of Bombay) to declare 
the education of children between the ages of 6 and 11 years compulsory 
subject to certain safeguards, ancl to raise funds to meet the necessary expendi- 
ture, 111 the debate on the bill, the effect of the proposed legislation on the 
employment of children, especially in factories, ivas discussed ; and the conclu- 
sion reached was embodied m section 11 of the Act. This has 1 he result of 
leaving it to be decided, in the firsi place by the school committee and in the 
next by the magistrate befori* whom a case is brought, ■whether the employ- 
ment of a child is of such a nature as to interfere with its efficient instruction. 
The working of the Act will doubtless show whether any further and more direct 
form of restriction on the employment of children in factories or clsew hero is 
desirable. 

Conditions o! 238. In considering the important question of the housing of workmen, we 

housing find widely different conditions prevailing in various parts of the country, 

industrial labour Where factories have been established at a distance from towns, the labourers are 
in India. often housed iu surrounding villages in much the same way as agricultural 

labour. In such cases employers have often found it impossible to obtain labour 
without providing accommodation. The dwellings take the form of single-storey 
lines, consisting of single-room units, with either a verandah or, in some cases, 
a small enclosed courtyar|I. Here conditions approximate to tho.se of 
ordinary village life, except that as a rule the small garden plot OAvned by 
villagers in many parts of India i& absent. Such conditions are satisfactory, pro- 
vided that the employers enforce a few simple rules, furnish a small sanitary 
staff for scavenging purposes, and supervise closely the disposal of excreta and 
the supply of drinking Avater. 

The next stage of development, and' consequently of congestion, is exemp- 
lified in cities such as Madras, Oawnpore, Nagpur and Ahmedabad and in a vor^ 
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large proportion of the industrial areas round Calcutta. Here land is Jar 
cheaper than in the cities of Calcutta and Bombay, and accommodation usually 
consists of single-storey huts in groups knoAvn as bus I is, erected by persons 
other than the owners ot the null and rented by mill bauds on t'airJy reasonable 
terms. In Rangoon and other i)arts of Burma seen by us, adult male labourers 
are accommodated free of rent in large barrack rooms, holding 10, 20 or .‘10 
men caoh. In all these cases theie is less comfort of the kind to uhieh the 
villager is accustomed, and sanitation is more difficult and reepures close 
supervision, whether by the mill -on ner or by tbe local aufhority. Iwen here, 
the more enlightened factory owner has found it advisable to provide aeeoinmo- 
dation on an increasing scale, recognising that, though the rent, which he can 
obtain will not pay him more than a trilling ])orccntage on Iiis outlay, the mill 
which houses it s labourers best will eommaiul the pick of the labour market, 
especially in the case of such a 11 uid labour force as that on which the textile 
factoric's rely. Two of the largi; Euro])eau factories in C’awnpore, two cotton 
mills in Bombay, and siueral jute mills near Calcutta have followed this jiolicy. 

The last-mentioned arc providing housing for an apjireciable jiortion of thm'r 
labour, either free or at a rate much below the ceononiic rimt riie aecomnio- 
dation is usually of the single-storey, or at the worst of the double-storey 
type, and is almost invariably in single-room units. These rooms arc readily'^ 
taken up by .the labourers, who ajijiarently Jind no ol)jection to renting them 
from iheir employers. In Ahmcdabad there is a distinct movement in the same 
diro(!tion In this class of anias there are two reasons which Jiave encouraged 
employers to provide accommodation for tJicir labourers. Land is chca]) 
relatively to its cost in tho cities, and the nulls have usually ])rovided themselves 
in the first instance vvdth large comjiounds, or, il this is not the case, no pro- 
hibit.ive expense is likely to be entailed in acquiring sutlicienl site-room. In 
the next place, the mills are not, as a r die, so closely grouped logetlnn- that 
labourers accommodated in buildings belonging to one mill find it easy to go 
and w ork m another. Thus, the employer who incurs exjienditure in housing 
his labour can be reasonably sure, in most eases, that that labour will con- 
tinue to work in his mill ; in Bombay this does not hold good, as will he seen 
later Those omiiloyers who are sufficiently enlightened to provide housing for 
their workmen employ exjiert advice as a rule, and are ready enough to 
consider recent ideas in regard to the design and lay-out ol industrial dwellings. 

239. Great difficulty, however, is experiemaid in some cases in oblaming a General proposals 
clear title to the land and in coining to terms with the numerous small mleresls regarding hous- 
hold therein by various classes of individual owners and tenants. IVe have mg ol industrial 
indicated the diflicultics that exist and our proposals for meeting them in labour. 

Chapter XIII but, as there indicated, we would go further in the case of land 
required bom fide for the housing of labour, than in that, of sites for directly 
profit-making industrial purposes. In the former case, under certain condi- 
tions, we would supjwrt compulsory acquisition, at the expense of the 
employer as a general rule, provided that it is clearly ])roi/ed to the satisfaction 
of Government that the proposed area is the most suitalile that can he obtained, 
having regard to any interests of importance that may he affected by acquisition. 

Due safeguards must, of course, ho provided against the conversion of the land 
to other uses without the consent of Government, and the buildings to he 
erected must bo of a type approved by the local sanitary authorities. We 
propose also an alternative form of assistance w'herc it is desirable to accele- 
rate unduly slow progress in housing or to avert threatened congestion. 'Jlie 
land might bo acquired at the cost of Government or of Ihe local authorities 
concerned and leased by them to the employer, either at a rate which will pay 
off its cost over a term of years and leave it the property of the employer, or 

SOi. 



on ordinary long leasehold terms. The land in such cases will afford ample 
security for the outlay. Local authorities should also be encouraged, or, where 
necessary, created, to ensure the development and lay-out of growing industrial 
areas on suitable lines, as well as to supcrvi.se sanitation,’ This will greatly 
assist employers, who can only exercise authority in this respect over the 
land in their own possession and often experience serious trouble owing to 
the condition prevailing in adjoining areas. The outbreak of plague or 
cholera in an unregulated hmti adjoining a carefully managed and laid-out 
settlement is a most serious menace to the settlement itself. Local authorities 
should also be given pouter to declare that certain areas may be closed to 
industries, either generally or of jiarticular kinds. 


Special Proposals for Bombay- 

Necessity for should have considered the above recommendations, together 

special action in with those in Cliapter XIII sullicient to meet the situation throughout India 
case ol Bombay generally, assuming that the various local authorities follow the policy of 
City. imjn'oving sanitation and housing in congested quarters, and take care that 

adequate space is laid out, or, where necessary, acquired beforehand, for 
industrial areas. But in the case of Bombay the existing congestion and 
the difficulties in the way of betterment are unique in India, and, though many 
proposals have boon considered for dealing with them, no really practical 
steps have so far been taken, and special measures are obviously needed. AVc 
propose to deal at some length with the position in this city, both for the above 
reasons, and because Bombay is only, after all, an example of what continued 
neglect may produce elsewhere, though perhaps not on such an aggravated 
scale Difficulties of a similar nature are l)oginDing to make their appearance 
in othoj- cities, e g , Calcutta and Cawiipore, and the principles which we 
shall endeavour to lay clown and the measures which we shall propose in the 
case of Bombay wdll serve to some extent as amplifications of our foregoing 
proposals, for adoption elsewhere il necessary. 

Ill our description of Bombay in Chapter II, we have given an account of 
the labouring classes, the sources from which they are recruited, and the nature 
oi their em]J.oyment. We may, hon'ever, draw attention to the fact that mill 
operatives do not by any means constitute the entire labouring population of 
Bombay. Dock and godown labourers, employes of the railways and public 
bodies, and cooly labour generally live under precisely the same conditions, 
and It Avould be unfair and useless to confine our discussion solely to the 
textile operatives. 

Conditions under 241. Much has been written about the housing of the Bombay labourer, 
which labour is and, though the worst is very bad, it is necessary to point out that there has 
housed in been a good deal of exaggeration of the extent of the overcrowding and of the 
Bombay City, proportion which the buildings of the worst type boar to the total number. W e 
visited a uumbor of M'orkmen’s dwellings, usually known as chawls, under the 
guidance of officials, mill-owners, and private persons interested in the im- 
provement of the conditions of the working classes. We recorded a consider- 
able body of evidence from all sources, official and otherwise. The existing 
state of affairs appears to he somewhat as follows. 

The worst type of chawl consists of a two-, three-, or four-storeyed 
building, with single-room units eitlier placed back to back or separated by 
a narrow gulley two or three feet wide^ usually traversed by an open drain. 
The rooms, especially those on the ground floor, aro often pitch dark and 
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J) 0 pses 8 very little in the way ot windows ; and ovon the small openings which 
.pxist are closed by the inhabitants in their desire to secure privacy and to avoid 
the imaginary evils of ventilation. The ground floors are usually damj) owing 
to an insufficient plinth ; tlie courtyards between the buildings are most undesir- 
ably narrow and, therefore, receive insufficient sun and air. They are also very 
dirty. Water arrangements are insufficient and latrine accommodation is bad, 
though the latter is being steadily improved. A most insanitary smell hangs 
round these buildings. The rents vary according to the value of the ground, 
which lies between Jls. band Rs. 30 a square yard. 'Jhemoiitidy rent per 
room IS from Its. 3 to Ks. 7, and the rooms themselves are usually about 
10' xlO', with a small verandah in most cases. The share of this rent paid 
by a particular individual or tamily is not high in proiiortion to wages, but 
even so, the standard of comfort is so low that the overcrowding entailed 
by taking in boarders or lodgers is readily tolerated for the sake of the contri- 
bution to the rent receiAmd from them. VillagiTs, it must be remembered, 
seldom pay actual house rent, and it is not natural to workers belonging 
to this, class to look on such payments as a just and ncces'.ai;y form of 
expenditure. Owing to the laet that, on the one hand, the original tenant 
very commonly takes m boarders or lodgers, while, on the other, (he Avage- 
earning pojiulation arc absent at work ior most of the day, and a large 
proportion of the inhabitants sleep out at niglit during the oj>en sea.soii, and 
indeed only use the rooms for purposes of cooking and eating their food, it is far 
from easy to obtain a true idea of the degree of o\ crerowding that undoubtedly 
exists. Wo saw a feu eases of three families occu])ying a single room, 
and numerous indications of the presence of single adult lodgers in rooms 
occupied by one or two families. But it is necessary to avoid exaggeration and 
to take into aceount the mitigating factors indicated above, such as the 
habit, wliicb many of the occupants liavc, of sleejnug out of doors. Bvi ellers 
in ohawls possess a better outlit of cooking utensils ilian the average Aullage 
agriculturist, and, though their clothing is usually dirty, they have plenty 
of garments of quite reasonable quality. They also apjiear to have an ample 
sufficiency of food, judging l>y the amount tluit is thrown aAvay. 

2‘12. The cliaAi'ls of the worst tyjie do not, it would aiipear, constitute more 
than ten per cent of the Avholc, although many of tlie remainder are 
distinctly insanitary In the better class of labourers’ ciiawls, especially those 
built by the Municipality and the Imiirovernent 'J’rust, conditions are of course 
diilerent. There is more space betAvoeu the buildings, there are more ojionings 
for light and ventilation, Aidder passages, and a more liberal 2^i‘£>vision of 
windows. Sanitary and Avater arrangements are generally .suitable, although 
not in all cases on a sufficient scale. But it is very doubtful whether, even 
under Municipal or Improvement Trust management, overcrowding can 
be prevented, owing to the inveterate habit of the tenants of adding to 
their income by taking in lodgers. The verandahs, in nhicli the members of 
the family bathe and dress, are easily overlooked from surrounding buildings, 
and, to secure privacy as Avell as to avoid draughts or rain, the inliabitant.s 
usually enclose them with matting or sacking. It has apparently proved 
impossible to prevent the tenants from disposing of riibbisli by throwing it 
down from the upper floors. This practice, in sfiite of the efforts made to kecj) 
the courtyards clean, leads to the presence of a large number of flies and adds 
to the unpleasant odour which seems to prevail in most labourers’ chuAvls. 
We are of opinion that the single-storey lino is, as a type, suiwior to the 
three- or four-storeyed chawl, and have no doubt that the ideal to be 
aimed at is a single-storey, or at the most double-storey, building with 



Courtyards or, if possible, double-room units ; and in any case ample space 
round the buildings. That such an ideal is impossible of general fulfilment in 
the congested areas of the south and centre of the Island, we readily admit. 
But wc strongly support the conclusion reached by the Bombay Development 
Committee in 1914, that the north-east of Bombay Island and the south-east of 
the neighbouring island of Salsette should be accepted as the main future site 
for new factories and for the industrial settlements required by them and by 
existing industries. 


Location of the 243. The distribution of existing mills on the island of Bombay is as follows. 

There are comparatively small groups of mills in Colaba, at Sewri and Tardeo, 
witli one or two mills in the neighbourhood of Mahim. But by far the 
greater number of the mills are concentrated between Worli and Chinchpokli. 
Some outlying mills, and one or two even in the more congested areas, possess 
sufficiently large compounds to permit of the erection of workmen’s dwellings 
on laud already in their ownership, or can find land at a reasonable price in 
their immediate vicinity. But even so, there is no practicable means of 
securing that the labourer so housed will work for the mill which has provided 
him with housing, owing to the immediate proximity of other mills, the 
capriciousness of the mill labourer, and the practice of recruiting mill hands 
through the semi-indopendent agency of jobbers. Striking instances of this 
wore brought to our notice in the case of two mills, where only 57 per cent, 
of persons using the accommodation provided by the mills worked in those 
mills. These facts will be found important in fixing the responsibility for the 
housing of labour. 


The Bombay 

Improvement 

Trust. 


214. The Bombay Improvement Trust is the body which at present dis- 
charges the duty, so far as it devolves on the local authoriiics, of providing 
accommodation for the poorer classes. In the eourse of effecting improvements 
it has dishoused about 72,000 persons, of whom 53,000 have been provided 
with accommodation, mainly by lessees of the Trust. The Trust itself has 
provided 4,680 rooms in permanent and 953 rooms in semi-permanent chawls. 
The total average population of these was 18,247. The rent varies from Bs. 3-4 
to Bs, 5 per room. The average capital cost of land and buildings per adult 
housed in permanent chawls was Bs. 28G. 

The Trust, after completing the programme of road improvements laid 
down for it by the Bombay Government in ] 909, is, it is stated on page 35 of its 
annual report for the year 1915-16, in a position to take up the erection of 
chawls and the improvement of slum property in new schemes of an unprofitable 
nature, provided that the aggregate loss on such schemes, as expressed in terms 
of present value, does not exceed Bs. 122 lakhs. 


Suggested 
sohomes lot 
dealing with 
congestion in 
Bombay City. 


245. We had before us the following schemes : — 

(1) The Improvement Trust scheme, which offers an employer the option, 
on payment of a deposit of 20 per cent, of the total estimated cost, of having 
laud, if necessary, acquired and buildings erected for him by the Trust, on its 
standard plans. The buildings are then made over to the employer on lease 
for 28 years, the annual payments being fixed at a sum which, together with 
the initial deposit, is sufficient to pay interest and sinking fund charges, with 
the result that, after the end of the period, the building becomes the property 
of the employer. Though this experiment was started in 1913, only one mill 
has so far availed itself of the scheme. Under pre-war conditions the estimated 
cost was Bs. 700 a room. Under war .conditions, this figure rose to Bs. 972 ; 
and it may be a long time before the cost of building in Bombay returns to 
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normal figures. Taking Rs. 972 per room as a basis, wifii cost of manage- 
ment and maintenance and 6 per cent, on capital cost to cover interest and 
sinking fund charges, the rent would work out at Rs. 7 a room. This 
figrire should he reduced by the amount of sinking fund charges, which 
come to 2 per cent.; but even so, the resulting rent is a high one, and will 
probably be paid only at the cost of overcrowding. The general inability 
of the mill-owner to make certain of his building being oceupiod by his oAvn 
mill hands only, and the high cost of construction, involving high rents, 
probably account for the fact that the proposals have so far failed to prove 
attractive. ^ 

The scheme is, in cur o|hnion, good so far as it goes, but does not seem 
likely to afford a solution ol the problem without other measures of a wider 
scope, which we shall propose below. The Improvement Trust scheme might, 
we think, be coniinnecl. pari passu with these. 

(2) Another pro 2 >os.al was put forward on the following lines. The land 
should be acquired at the cost of Government in suitable areas adjacent to the 
different groups of mills. The buildings should be erected by tlui Im])rovc- 
ment Trust, and should acommodate all the single adults and (eventually) two- 
thirds of the families employed. The buildings for the former class should be 
let at an economic rent to ehawl-kecpers, under the joint supervision of tlie 
Municipality and the ImprOA^cment Trust ; the others to the families direct, tbi; 
mill-owners contributing Re. 1 per month per room towards the rent. Recrea- 
tion grounds, schools, cr(^ches and disjiensaries should be ei’ceted by the Muni- 
cipality in the neighbourhood of these tenements. 

This scheme has the merits of recognising the responsiliility of employers 
and the difficulty of inducing operatives to pay an economic rent under the 
conditions now existing in Bombay. But the basis on which tin; co-oj)oration 
of employers is to be obtained seems to us too narrow to obtain the desired 
ends. 


240. The question whether omi)loyers should or should not be compcdled in- The case lor and 
dividually to house their oivn labour has arisen in an acute form in Bombay ; against compnl- 
and we have, therefore, entered into a somewhat prolonged discussion of the 
relevant factors. The Bombay Development Committee in their rejioi t proposed 
that ‘ mill-owners* should be compelled to take advantage of the Imiirovemcnt 
Trust scheme, though their assertion of the iirinciplo that employes should be 
housed close to the factory or within easy reach of it, Avould make it appear 
that they contemplated the erection of the undesirable throe- and four-storeyed 
chawls. As against the jirinciplc of individual compulsion, there is, first, the 
fact that, so far as wc have been able to discover, in no country havc 
employcrs been compelled by law to house tlicir labour. In reply to this 
it is urged that Indian labour is weak and unorganised, and had housing condi- 
tions in a tropical country arc more harmful than in temperate climates. But 
Indian industrialists, in spite of the large profits which they have in many 
cases been enabled to earn under war conditions, arc in a less strong position 
than their ^ western competitors, both in respect of accumulated resources and 
financial facilities, and owing to the lack of traditional skill among their opera- 
tives and to the absence of a competent supervising class. To impose on 
individual concerns what must in many cases be a heavy financial handicap, 
would he undesirable and unjust. This burden would fall very unevenly on 
different mills, according to the financial position of each concern and the cost 
at which land for housing would be available in each case. There is the added 
objection that, in Bombay at any rate, where the case for compulsion is the 
strongest, it would be impossible, as already pointed out, for em 2 )loyer 8 , if 
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compelled to assume responsibility for bousing their labour, to ensure, 
without an impracticable degree of interference, that the accommodation so 
provided is used only by their own employes. It would be manifestly unjust 
to employers to compel them to build houses for their labour, unless that 
labour was equally bound to occupy them. Again, it would be most unfair 
to limit compulsion solely to mill-owners, while not enforcing a similar 
obligation on the employers of other classes of labour, and a difficulty would 
be found in applying it to smaller employers, or in deciding where the. line 
should be drawn. Pinally, there are objections, from the labourer’s own point 
of view, to the creation of a general system of landlord-femployers, which 
would tend to keep labour too dependent on the latter. This position cannot 
always be avoided, but it should not be the object of our policy. Though, as 
W'e have stated, we are opposed to the principle of enforcing responsibility on 
employers by compelling private industrial concerns to house their own 
labour, we fully recognise this responsibility, and shall propose means for 
effecting its enforcement collectively, and with a consequent lightening of 
the burden by distributing it over a Avide basis. 

247. We have recently seen proposals of the Bihar and Oi'issa Government 
for compelling coal-mine owners to house their own labour. But here cir- 
cumstances are very different. The population of a coal field is not an adminis- 
trative unit like that of a large city, Avitli a diversity of livelihoods but a 
common interest in the success and pros2>erity of all of them. The entire income 
of the coal fields is derived from the coal and, therefore, from the coal-raising 
concerns. Tlic income-earning power and prosperity of Bombay, on the 
other hand, are by no moans imtirely dependent on industries. The Munici- 
pality of Bombay is a body which represenis, and can reach with its taxation 
all classes of the community ; and it has a well-established entity of its own. 
Where, as in the coal fields, such an organisation does not exist, it may be 
necessary to throw on individual owners the responsibility for housing their 
labour, a responsibility which, owing to the natural conditions of mining, is 
usually accepted by owners in actual practice. We think, therefore, that 
proi)08als regarding a coal field are scarcely a precedent for the imposition on 
individual employers of the duty of compulsory housing in a big city. 

R«spoiuiibiliiy 248 . Before putting forward our suggestions as to the linos on which the 

lor the financing present slate of industrial housing may be improved in Bombay, we think it 
of industrial necessary, in view of the suggestions for Government assistance that have been 
dwellings in pu|, forward, to discuss briefly the degree of responsibility attaching to the 

Bombay. various public authorities that may conceivably be called upon to contribute. 

We* would, in the first place, point out that, though the economic area which 
exports through Bombay is interested in having a good market for its raw pro- 
ducts, especially cotton, and in the existence of adequate facilities for their 

transport by land and soa, it is not concerned with the question whether the 

raw product is manufactured in Bombay city or elsewhere. Indeed, it may be 
argued that, from this point of view, the general interest of tho area concerned 
will be best served by the encouragement of the existing tendency. to establish 
mills in various localities up country, such as Ahmedabad, Sholapur, ahd Indore. 
On the other hand, the city of Bombay is directly interested in the question of 
liousing its operatives. We consider, therefore, that the largest share in the cost 
must necessarily fall on the city of Bombay, as represented by its Municipality 
and Improvement Trust, but we think that the importance of Bombay, both as 
a oity and as a port, warrants some measure of assistance from the Local 
Government. The co-operation of employers is also necessary, and we shall 
indicate below the manner in which we think it should be secured. 
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249. In framing our proposals dealing with the housing question in Bom- Beeom- 
baf, we have to keep in mind two points of view ; firstly, the avoidanoo of mendations 
future congestion, and secondly, the amelioration of the existing state of affeirs. *ewrdiiMl wn- 
On the first point, m'o generally support the recommendation of the Bombay hi 
Development Committee. We consider that no industrial concerns should be 
started in the future, except in the north-east of the island of Bombay or in 
south-eastern Salsette, without the sanction of the Municipality, which should 
be withheld in cases where the location of the proposed industry is likely- to 
produce congestion or is otherwise unsuitable ; and that an adequate scheme 
of drainage and water supply should bo put in hand to j) repare the areas set 
aside for development, not only for industries but for industrial housing. 

Any industiy which may start in the northern area will probably have to provide 
its own housing ; and the requisite powers, including the power to determine 
whether or not a certain class of industry may be admitted to certain sites, 
should be taken by the local authorities, to ensure the development 
of the settlement on proper lines and to prevent tlie formation of slums or 
insanitary bustis. 


f?50, Bombay is peculiarly unfortunate in having tlio main workshops of 
two large railways situated actually in the eily, a state of affairs which exists in 
no other large town in India, and certainly should not be allowed to continue 
in Bombay any longer than can be helped, or be repeated elsewhere. The rail- 
way companies should, therefore, he induced, as much in their own interests as 
in those of the general public of Bombay, to locate their new shops, the building 
of which cannot be long delayed, at a reasonable distance from the city, even 
further afield than the industrial area proposed above, if possible ; and should 
provide housing for their labour in situ. No railway. Government department, 
or public body should depend for the housing of its labour on notoriously 
congested areas, whether in Bombay or elsewhere. Housing of a suitable type 
should be provided, and, where practicable, in the northern industrial area. 
Improved means of communication, including the electrification of suburban 
railways and the extension of the tramway system, will in any case be required ; 
and these will help to induce an increasing proportion of the working population 
to seek accommodation in the new industrial suburb. 


261. With regard to industries already located in the city, the existing 
position must be accepted as a basis, but the conditions can and should be con- 
siderably improved. A definite standard for industrial dwellings should be deter- 
mined, and a programme of building worked out and taken up at the expense 
of the local authorities, who should then manage the buildings. If the 
existing resources of these bodies, together with such assistance as the Local 
Government may be able to spare, are not sufficient for this purpose, then 
further taxation should bo imposed in such a way as to fall mainly on the 
employers, whose co-operation may most suitably be obtained in this form. 
Due account should be taken in this event of cases where employers have 
already made adequate arragements for the housing of their labour. 

We recognise that the outlay involved wiHAe very heavy ; but though we 
think it inadvisable to attempt any ^timate, we do not consider that the cost 
will reach an impossible figure. The delay, which has already been allowed to 
occur, has greatly increased the estimate which would have sufiiced a few years 
ago, and it seems fairly certain that further hesitation will make matters a great 
deal worse. For evexy reason, therefore, action should l|?e taken at once. 

%\ 
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General Measures. 

ffMiory honri. 262. Wc h^vc received evidence in one or two provinces on the subject of 

factory hours. It was generally agreed that mill hands loiter away much of 
the time during which they arc nominally at worlc, one or two prominent 
factory owners stating that tlie operatives did not actually work for more 
than 8 hours out of the 12 at present permitted by the factory law. Some 
witnesses said that, if the hours were reduced, workmen would still waste so 
much time as seriously to reduce the present rate of production. Others seemed 
to favour a ten'hour day, but were afraid that it would lead, temporarily at 
any rate, to some reduction of output, which might handicap Indian mills as 
ac'ainst foreign competitor.s. The prosent factory hours were laid down after 
prolonged consideration and after an cnquiiy by n Commission, appointed for 
the special purpose of examining the conditions under which factory labour 
worked and of devising suitable Icgislatiop. We are, therefore, hardly in a 
position to make any definite recommendation regarding the hours of employ- 
ment, a question which requires far more detailed consideration than we have 
been* able to give to it, hut deserves, wc think, further examination. In 
other countries it has been found that a reduction of the number of hours spent 
inside the factory has been possible, consistently with the employment of the 
machinery for a longer time by means of the shift system, and that shorter 
factory hours have exercised an important effect in the direction of improving 
the standard of living of factory hand.s, and have helped in diminishing the 
congestion of labourers’ dwellings, by giving time for employes to come in from 
areas situated at a little distance from their work. But further enquiry is 
necessary to ascertain how far such measures are possible in India; and we 
recognise that, in any case, until the workers have learned how to use a longer 
period of leisure more advantageously, such a concession may not be an 
unmixed benefit. 

ImproTement ol 263. We desire to draw special attention to a note (Afipendix L) prepared 

public health, by the Sanitary Commissioner with the Government of India on the effect which 
the improvement of public health may have on industrial develop nent. Hehas, 
in our opinion, given good reasons for a belief that, with a projicr organisation 
for the care of public health, the efl&ciency of our labour force, especially in the 
case of organised industries, could be definitely and substantially increased. His 
note, we think, also gives ground for belief that the conditions under udiich 
industrial labour lives in India can be made far more healthy and, therefore, 
more attractive. I'he fact that we received so little direct evidence on this 
important subject is a striking testimony to the general ignorance of the serious 
effect wliich various forms of preventible disease exert on the efficiency of 
Indian labour. The question of public health is, we fully recognise, one on 
which much can be said from a far wider point of view than from the purely 
economic aspect in which wo are now regarding it. But we think that the 
presentment of the case for action will be not the less forcible, if we confine 
ourselves to the severely practical problem of the loss from preventible disease 
to employers and employed. 

It is clear that the improvement of the health of industrial workers 
cannot be discussed separately ifrom the question of public health generally, if 
only for the reason that a large proportiomof Indian industrial labour moves 
periodically from village to city and back again. The Sanitary Commissioner’s 
note indicates clearly the lines on which the requisite orgafni&ition for the 
care of public health must be formed. The existing evils, are widespread 
and can only be dealt with by an equally widespread organisation. Into the 
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details of such a , scheme ^ye caimot enter in this report ; we have made certain 
specific suggestions to meet individual defects; but wo feel it necessary to 
point out hero that avo believe the effect of preventible disease on industrial 
labour to he very great, while the establishment of a satisfactory organisation 
to combat it is bound to have appreciable results, and may lead to l)enefits 
beyond anything which we can at present estimate. 

It 

264. Measures for the welfare of operatives in India fall under the heads or G^etal wellue 
co-operation, the provision of open spaces and other facilities for recreation, wock. 
medical attendance, and instruction by various methods and in various subjects. 

Steps in these directions are being taken by Government departments, by the 
more enlightened mill-owners, and by private associations like the Servants 
of India Sooief y and the Social Service League. The necessity of providing 
open spaces for recreation is generally recognised ; medical facilities, when on 
the right lines, are freely resorted to by the labouring classes, and we would 
emphasise the urgency for a further extension of these. Co-operative work 
among labourers and especially among mill hands presents serious difficulties 
owing to the fluctuating nature of the population and to the lack of a common 
interest. But their indebtedness and the extent to which they are exploited 
by the shop-keepers from whom they buy their daily supplies furnish a very 
strong case for a special effort. Employers may give most valuable aid in all 
these directions ; and, in particular, by starting benefit and provident funds 
and by the provision of compensation for injuries, etc., received by their em- 
ployds, a measure which, though already taken by a few public-spirited 
industrialists, should be much more generally followed. Tlie cncourngement 
of sports and athletics will improve the health of operatives and increase their 
interest in life. Finally, there are many subjects on which the urban working 
classes require instruction. The rules of health, diet, and sanitation ; the care 
of children ; the evils of intemperance ; all these are matters which require 
to be constantly pressed on the attention of operatives. The latter question is* 
in particular, one that affects the standard of comfort and the efficiency of 
labour very deeply, and we feel it necessary to point out the temptations that the 
existing facilities for liquor drinking put in the way of the workmen, and 
the necessity of removing the liquor shops as far as possible from the 
neighbourhood of mills and factories, and of providing alternative attractions 
in the form of places for the sale of temperance beverages. Libraries and read- 
ing rooms will afford means of instruction, as well as of amusement, and the 
same may be said of cinema displays. Street or indoor lecturing is also often a 
useful method of imparting knowledge or awakening interest. Employers 
might give occasional opportunities for moral and religious instruction, especially 
where they have provided accommodation for workers in large settlements. It 
must be recognised, however, that official organisations, as at present consti- 
tuted, are ill suited for work of this sort, and nothing really substantial or 
satisfactory can be accomplished without the disinterested labours of private 
individuals and associations, which, with one or two brilliant exceptions, liavo, 

BO far, been sadly lacking. Government and local bodies as well as employers, 
however, can and should assist such efforts, both financially and in other 
ways ; but the direct participation of official agency in social welfare work 
must wait until the civic sense has become more fully developed, aqd we 
therefore think it out of the place to make definite suggestions. 
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CHAPTER XVII. 


COTTAGE INDUSTRIES. 

255. Gnu of the most striking features of Indian industrial life is the Present position 
vitality of tlio old domestic industries, and in a previous chapter wo have briefly 
indicated the j'easons for their survival in the face of factory competition, both 
Indian and foreign. The instances to the contrary, however, are instructive. 

The spinning of cotton by hand has entirely disappeared. In the towns, the 
work ot paddy pounding, wheat grinding and other laborious, homo industries is 
being more and more performed by power-driven mills, and for social and 
economic reasons no one will regret the change. The relief of women from 
these houstshold burdens is a step in advance, and leaves them leisure 
which they may in the future devote either to more cultured domestic occupa- 
tions or to more productive work. The pari played by women in cottage 
industries in India includes only the less skilled operations, except in Assam and 
Burma ; in those provinces they carry on the whole business of weaving, and 
in Burma they also take an important share in other skilled manufactures. 

Apart from the beneficent changes brought about by the cotton mill, the 
rice mill and the flour mill, modern industrial enterprise has left India in 
substantial possession of its cottage industries. The imports from abroad and the 
products of Indian factories hav(; been absorbed by the largely increased demands 
of the country. Nevertheless, it must be admitted that the condition of village 
artisans is far from satisfactory and that they are, in earning capacity at any 
rate, in an inferior position to the employes in organised factories. It must 
be assumed that cottage industries have survived because they are so far 
adapted to their environment. The artisans produce commodities which arc in 
demand and so far have not boon displaced by factory-made goods, and they 
work under conditions which they prefer to factory life. It must not be 
imagined, however, that the artisan of to-day is wholly uninfluenced by the 
industrial changes of the past century. His metliods remain the same, but in 
some instances he works with sijporior raw materials and in others with better 
tools^ The weaver has taken to mill yarn, the dyer to synthetic dyes, the brass 
and copper smith to sheet metal, the blacksmith to iron rolled in convenient 
sections, in each case with advantage to himself from the lessened cost of 
production, which has greatly extended his market. In some districts in lower 
Bengal, the weavers use the fly-shuttle slay extensively ; and they have 
recently adopted it in large numbers in the coast districts of the Madras 
Presidency, while it is also gradually coming into use elsewhere. The tailors 
invariably employ sowing machines, and town artisans readily take to improved 
tools of European or American manufacture. 

A general review of the evidence tendered to us, supplemented by numerous 
inspections in the towns and villages that we have visited, confirms us in the 
conclusion that cottage industries are a very important feature in the industrial 
life of India ; that they are by no means so primitive as they are usually 
depicted ; and that there is no real ground for belief that they are generally in 
a decadent condition. We have been unable to obtain accurate statistics 
regarding the actual number of workers in the various cottage industries^ but 
in every town they still form a large percentage of the population, and they are 
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to he found in almost every village, so tliat their numbers are still vastly largei* 
than tliose of the operatives employed in organised industries. 

256. Of these cottage industries, the most important is hand-loom weaving. 
It is believed that between two and three million hand looms are at work in 
India, and their annual gross earnings must amount to something like fifty 
erores of rupees. Hand spinning has entirely died out ; accurate statistics are 
available for the production of yarn, the output of cloth in Indian mills and 
weaving sheds, and the imports of yarn into India ; and it is thus possible to 
ascertain how much yarn is absorbed in the hand-loom industry. Calculations 
have been made which show considerable fluctuations from year to year, but, on 
the whole, a tendency to an increased rather than to a diminished consumption. 
There- is some reason to believe that weaving from coarse yarn is declining, 
while the medium and lino weavers are chiefly responsible for the increase, 

The subject h*as been dealt with in a separate note (Appendix I), based on 
the census figures and the returns of production and of sea-borne trade. In 
connection with this note, we desire to draw attention to the unsatisfactory 
means provided by the ordinary census for the collection of useful occupational 
statistics, and to suggest the adoption of special enquiries for this object, which 
is at least as important as the ethnological discussions that have hitherto 
figured so largely in census reports. 

257. Next to hand-loom weaving, metal working is the most important 
cottage industry ; but there are no means of ascertaining accurately the numbers 
employed. The goldsmiths are flourishing ; the brass and copper workers have 
undoubtedly felt the competition of imported enamelled iron ware, glass and 
crockery ; but the greater purchasing powers of the people have enabled them 
to absorb these domestic novelties and to substitute brass and copper vessels for 
village pottery. 

258. Sericulture based on the mulberry tree or shrub is au important cottage 

industry in certain districts of Bengal and in Mysore, It also flourishes under 
State control in Kashmir and Jammu. Other forms of sericulture, dependent 
on the eri, tasar and muga silkworms, are widespread in Assam, Chota Nagpur 
and parts of the Central Provinces. Mr. II. Maxwell Lefroy has submitted to 
the Government of India a very detailed report on the silk industry, whicli we 
discuss in Appendix G. Disease among the worms seems to bo the silk 
grower’s principal difficulty. The indigenous methods of silk reeling are crude, 
and there is a case for the establishment of central factories to deal with cocoons. 
Indian silk weavers largely use imported silk, while the Indian silk is exported 
from the country for the manufacture of velvets and silk hats. The local silk 
is full of knots and loose ends, and is of very unequal strength. Consequently, 
it gives the weaver much trouble to prepare it for the loom, and he prefers the 
more even re-reeled silk imported from China. , , 

259. The indigenous dye industry has felt probably more than any other 
the effects of modern technical progress. When colouring matter was derived 
chiefly from vegetable sources, the processes were lengthy and laborious and the 
results uncertain ; the use of imported synthetic dyes greatly shortened and 
simplified the operation and gave more certain results, thus enormously reducing 
the ooflt. Many dyers bad, perforce, to seek other means of livelihood, and 
the attempts made since the war to replace the synthetic dyes have established 
the fact that vegetable dye stuffs are, and always must be, incapable of meeting 
the demands of the industry on its present scale, both as to quality and 
quantity. Purther, the change in taste brought about by the brighter synthetic 
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dyes renders it difficult to find a market for the thinner and duller, though 
perhaps more pleasing, colours of vegetable origin. 

260. The cottage industries of India are many ; some of them are peculiar 
to the country ; hut the great majority are to be found in some form or other 
all over the world. It is needless to emphasise the artisans’ conservatism, lack present position, 
of ambition and present inability to appreciate a higher standard of living. 

They are very ignorant, and obviously the first step towards their improvement 
is to educate them. In most cottage industries the children can he employed at 
an early age, and it often falls to the woman to take a full share of the work. 

The care of children is, therefore, apt to be neglected, and they are put to work 
much too soon with the view of adding to the family earnings. Every gradation 
of skill and craftsmanship is found in these cottage industries, and, when*, a 
higher standard of comfort exists, the necessity for some education is recognised. 

Various efforts have been made to improve the condition of the artisans, but 
they have been feebly conceived and ill carried out. The Mission indiislrial 
schools deal almost entirely with Christians, and those started by District Boards, 
Municipalities or private agencies hardly show that ^thc very difficult problem 
has been seriously considered. Puj)ils arc attracted by scholarships; the 
training is generally no better than could be obtained in the bazaar, and tin* 
bulk of the pupils belong to miscellaneous castes and certainly are not children 

of artisans. 

Our enquiries force us to the conclusion that the crying need of industrial 
India at the present time is the provision of much greater facilities for t]‘e 
education of the artisan population. Apart from such general measures as 
Government may find it possible to introduce in the near future, we have 
recommended the establishment of an efficient system of industrial education 
in special industrial schools under the control of Departments of Industries. 

In modern industrial countries, such as Great Britain, the old system of 
apprenticeship to master workmen has almost died out ; but its decay occurred 
long after the practical extinction of cottage industries, and it was replaced by n 
widely extended system of evening classes in polytechnic and municipal 
technical schools. The conditions here arc altogether different. The industrial 
school in India has achieved little in the past, yet it seems capable of being 
rendered an efficient means of educating the workers in cottage industries in 
the future. But no matter what steps are taken to improve the instruction 
given in the schools, the results will be negligible, unless the pupils can bo 
induced to go through the whole course, so that their training is complete when 
they leave. The cheapness of living in India is a powerful weapon in inter- 
national competition ; but it is of little avail if the labour is inefficient and 
unorganised. There is no likelihood of cottage industries becoming extinct ; but 
improvement in the condition of the workers is not probable, unless better tools 
and plant are employed and an intelligent subdivision of industrial processes 
introduced. There is a tendency, which will probably be accentuated, to 
organise small factories, and this should be encouraged. Such a result is, 
however, more likely to arise from individual capitalist effort than from any- 
thing like co-operation among the artisans. 

261. The fact that the individual artisan can make a living under the Trainiaj ol 
cottage system has attracted the attention of the educated classes in recent years, master 
They have observed that there was room for great improvements in methods workmen, 
and scope for the employment of capital. Accordingly, numerous attempts 
have been made to start small factories, into which it was intended that the 
wtisans should be drawn. In only a few cases has auccess been achieved, and 



166 


Financial assist, 
anoe to cottage 
workers. 


Artistic 

industries. 


then, as a rule, by men who liad acquired a practical working knowledge of the 
trade in question ; but this fact is sufficient encouragement to warrant further 
efiPorts in this direction. In each industrial school provision should, therefore, be 
made for the instruction of a small number of pupils of a higher class with better 
educational attainments and with prospects of being able to command sufficient 
capital to start eventually in the trade themselves. In the case of weaving 
something in this direction is being done at the Government Weaving Institute 
at Seraraporc, where a considerable number of fairly well educated young men 
are undergoing a course of instruction, which is intended to fit them ultimately 
to become master weavers. The scheme, however, fails to produce satisfactory 
results, owing to the absence of opportunities to acquire practical experience 
in the control of workmen and in the management of a commercial business. 
There are no hand-loom factories or village associations, in which such training 
might be obtained, and it is necessary to arrange for a few small under- 
takings on those lines, if possible under private control, with assistance from 
Government in whatever form proves most suitable, to serve as demonstra- 
tions of work under commercial methods. Failing private enterprise, a purely 
commercial section should; bo attached to the larger weaving schools, with the 
avowed object of supplying the training, other than purely technical, which 
a master weaver must possess before he can hoj)e to start in business for 
himself. 

We have dealt s])ecially with weaving because of its intrinsic importance. 
As we have ])ointed out in Chapter X, however, there arc essential differences 
between weaving and crafts such as, for instance, metal working and 
carpentry. For these, instruction is needed rather than commercial organi- 
sations or the training of master craftsmen. 

2G2. We think that attention should also be concentrated on helping the 
individual workman to escape from the clutches of the money-lender and to 
obtain credit on easy terms. We make certain suggestions to this end in the 
following chapter, but, in cases which cannot be reached by the organisation 
for co-operative credit, Directors of Industries may well be empowered to grant 
small loans and to supply tools and plant on the hire-purchase system. The 
difficulties experienced in dealing with this class of worker are well known, and 
the power to grant such loans must be exercised cautiously ; but, while the 
terms on which they arc to be recovoral should be easy, the margin 
between the cost of providing the money and the rate at which it is lent 
should Ije sufficient to render the business profitable, as the ultimate aim 
should be to hand over such transactions to co-operative societies or other 
agencies. 

2C3. In former times the art crafts of India reached a high degree of per- 
fection under the patronage of the rulers of the country. As cottage industries, 
those arts and crafts are still carried on, and the skill and tradition of each are 
handed down from generation to generation. But the disappearance of the 
personal relations between worker and patron has had a disastrous effect. It has 
deprived the former of his main incentive to excel, and has placed him entirely 
in the hands of the dealer, who does not require articles which appeal to 
cultured taste, but merely such as will find a ready sale. There are schools of 
art in Calcutta., Bombay, Madras, Lucknow and Lahore, but the effect of 
these on the workers is limited. The Victoria Jubilee Technical Institute in 
Madras, tvith funds contributed partly by the public and partly by Government, 
has a show room devoted to the display of the arts and crafts of the Presidency. 
Most of the articles are purcliased from’ the people who made them, and they- 
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are all for sale. Only approved exhibits are accepted, and, as qnaliiy rather 
than cheapness is the aim, the Institute is gradually inducing the craftsmen to 
return to the higher standard of work formerly in vogue, but no longer possible 
if their only means of disposing of their productions is to sell them to the art 
curio dealer, who purchases them by the dozen at the lowest rate he can get 
the workers to accept. We saw a similar institute at Bangalore, and the 
Director of Industries in the United Provinces has opened a sale room in 
Oawnpore on somewhat the same lines, though this latter institution is not 
confined to the sale of artistic productions. These depdts offer promising 
prospects, but their weak point at present is their lack of a sufficiently aggressive 
policy. There is no one to instruct the craftsman, to criticise his work and to 
supply him Mdth new ideas and designs. The men remain isolated in their 
villages ; and, though there is a permanent display of their productions, there is 
no attempt, exoei)t in Rangoon, where there is, however, no school of art, and 
in Lahore, to hold periodical exhibitions, where craftsmen may be l)rought 
together to compare their work with that of others. Most important of all, 
the business side is neglected, and the depots depend almost entirely upon casual 
visitors for the disposal of their exhibits. No use is made of the ordinary 
business methods by which sales are effected. There is practically no 
advertising, and no attempt is made to place the art productions of the country on 
foreign markets. A bolder policy and more vigorous management should be 
adopted, and the show rooms and dep6ts should be more closely associated w ith 
the provincial art officers, whose influence over the craftsmen will be greatly 
strengthened, when the latter find that there is a ready sale for work produced 
under expert artistic supervision. Wo have given reasons in nnr remarks on 
the cottage industries of Burma (Chapter II), which seem to show that the 
field for action is specially promising in that province. 

264. An essential feature, in fact, of any attempt to develope cottage The provision of 
industries in India must bo the opening up of new markets for the goods markets for ^ 
produced. Many of these industries have survived because of their ability to 
satisfy the strongly marked local demands for special designs. But where 
productions go far afield, it is through the agency of middlemen and merchants, 
w'ho, however, have so far shown little enterprise or originality in the necessary 
directions which we have indicated above. We need only mention the toy 
industry of Germany, the straw-plaiting work of Luton, and the many cottage 
industries of Japan, as examples of what can be done when enterprise and 
organisation take in hand the marketing of goods. This really pressing problem 
confronts any one who would try to put the cottage industries of India on a 
better footing. Where a greater demand for their products has been created, 
the artisans have almost invariably sought on their own initiative to improve 
their means of production, but it requires capital to establish new markets, and 
in a subsequent chapter we make specific suggestions for dealing with this 
problem. 

Not a little of the industrial success of modern Japan is due to the attention 
that has been paid, not only to the education and technical training of cottage 
workers, but to the building up of business organisations, which take over the 
products of their industry and dispose of them all over the world. The little 
that has been done in India in this direction is full of promise ; but it is almost 
entirely for internal trade. From the great centres of indigenous weaving and 
metal work, goods are sent far and wide, but usually only throughout India. 

The staple products of Benares, Aligarh, Moradabad and Madura, to mention 
but a few of the larger towns where these industries flourish, are found in most 
narts of the country, but little or no attempt is made to cater for foreign 
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markets. The aature of their demand, actual or potential, is unknown, and 
there is no one to direct attention to their possibilities. It is true that in the 
south of India therd is a considerable export trade in what are known as Madras 
handkerchiefs and Singapore lungis^ both products of hand-loom wearing 
and both specialities which find no sale in India. But Indian merchants have 
undoubtedly neglected the potentialities of cotiage industries, and have done 
nothing to encourage the workers to produce goods of a class which would find 
a ready market outside the country. The Swadeshi Stores in Bombay are a 
good example of an active and successful agency for the internal distribution of 
the manufactures of cottage and other Indian industries, and they have been 
evidently of great as-istanoe to a number of cottage industries, by making 
known to dwellers in large cities like Bombay and Poona what other parts of 
the country are producing. If the Departments of Industries work in co- 
operation with a business institution of this sort, they will find it a ready 
means of introducing the products of both existing and improved cottage 
industries to extensive markets, while it will in turn derive benefit from the 
information which the Departments can place at its disposal. 
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CHAPTER XVIII. 

CO-OPEBATION FOR SMALL AND COTTAGE INDUSTRIES. 

266. Certain difficulties besetting cottage industries resemble problems 
which, in the case of agriculture, are being solved gradually by co-operation. 
Co-operative bodies for the distribution of seed have had a striking success on a 
very extended scale. In some cases, societies for the sale of agricultural 
products, such as the ^Mr-selling societies in the Deccan, have also done well. 
One or two have been started to work cane-crushing and ^wr-making plant in 
Mysore, and in several provinces others have taken up the sale of agricultural 
implements. In the field of industrial co-operation, credit societies seem to 
have attained the largest degree of success, especially among small urban artisans 
who live ^nd work in communities, and in particular among weavers. The 
funds advanced are mainly used for the purchase of raw materials and imple- 
ments, or to finance the sale of finished products. In addition *to these, there 
are also a few societies which deal solely with production or distribution or a 
combination of these. The scale on which co-operativ(> credit societies are at 
present working is very small, when compared with the vast field for their 
services offered by the millions of small agriculturists and village artisans in 
India ; but they have been at work sufficiently long to enable certain conclu- 
sions to be drawn regarding their possibilities. 

The following principles seem to be of general application in the case of 
all co-operative bodies, agricultural or industrial, that deal with purchase> 
production or distribution. 

266. In the first place, before any such movement can be organised, the 
ground must usually be prepared by the educative influence of co-operative 
credit, the simplest and most readily accepted form of co-operation in this 
country. In the next place, the central lianks, the secondary co-operative 
bodies which are the main financing agents, look with considerable and quite 
justifiable doubt, on societies of a new type, until tbeir soundness has been 
thoroughly established by success, and, not least so, on industrial societies the 
members of which cannot offer landed security. Again, in many cases, 
esjecially in those which require some degree of technical skill or knowledge on 
the part of the agents employed, or need a more widespread organisation than a 
single credit society can offer, it is better to work through co-operative bodies 
founded ad hoc, or unions, as they are often called, than to entangle ordinary 
primary societies in responsibility for work which is not understood .sufficiently 
by many of their members and makes too largo a demand on the capacity of the 
societies. It would, for instance, be undesirable to saddle a small credit society, 
of which perhaps only half of the members grow canc, with the task of financing 
and looking after a cane-crushing and ^wr-making plant. Mutual acquaintance 
and trust are necessary assets in the case of a primary credit society ; but a 
primary weavers’ society small enough to fulfil these conditionli would not, in 
most cases, be strong enough to finance the sale of its output. 

Where the products of an industry have a ready sale at a more or less fixed 
price, co-operative societies for credit or purchase are not difficult to work, 
but tlie advantages of co-operative sale in such cases are as a rule not 
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very great. But where the market depends on casual purchase, or is a 
fluctuating or seasonal one, most of the u'orkers are so largely in the hands of 
the money-lenders, who take these risks and charge very high rates for doing 
so, that it is not easy to help them, unless an organisation can be set on foot 
large enough from the very beginning to finance stocks and arrange sales* 
Success is more likely to be achieved with readily marketable articles, and 
the more difiicult cases m^y be taken’ up, when experience has been gained with 
the easier ones. 

Urban artisans who work individually, such as smiths, carpenters and, in 
many cases, metal and leather w^orkers, do not readily combine in co-operative 
organisations with unlimited liability ; and without this, their assets are not 
sufficient to oonjmand much credit. A Registrar of experience expressed the 
opinion that the most hopeful method of helping men of this sort might prove 
to be through urban banks of the Schultze-Delitsch type, which, though their 
aims are co-operative, do not work on the principle of unlimited liability, and 
lend to individuals on the security of two other names. 

267. The main difficulty in the organisation of industrial societies for any 
purpose w'hich involves dealings on a large scale — the sale of piece-goods for 
instance — lies-in the absence of persons of intelligence and standing acquainted 
with the business, whose interests are yet not necessarily opposed to the success 
of the scheme. The cloth merchant is.' directly interested in maintaining the 
weaver in his present state of bondage, while few educated persons have 
sufficient knowdedge of the business and sufficient public spirit to be able to 
organise it with success. There are, in the case of agricultural societies 
whether for credit or distribution, a fair number of public-spirited landholders, 
with interests diverging but little from those of their tenants, who have 
sufficient acquaintance with agriculture to manage the distribution of seed or 
manure. The need for unofficial and properly qualified workers in this field is 
very great, and it has been suggested in the preceding chapter that until the 
deficiency can be met, the most promising policy, at any rate among domestic 
workers in towns, is either to introduce the small entrepreneur who would 
oi^nise production by putting out work for partial manufacture in the 
workman’s home and completing it in a small factory ; or simply to bring 
together isolated workers into such a factory and pay them better wages 
than they can earn themselves under present conditions. Such schemes, if 
successful, would no doubt add greatly to the efficiency of production, though 
they would lower to some extent the status of the workers, and expose them 
to the risk of exploitation. 

268. In view of the importance of improving the position of the cottage 
worker where he is handicapped, as at present, by the want of a free sale for 
his goods, it is justifiable to incur some risk in experimental efforts. A case or 
two might be selected, which careful previous investigation had shown to be 
free from special difficulties, and attempts made to build up an organisation for 
the sale of the manufactured products. Such attempts have already yielded 
promising results in the case of the Bengal Home Industries Atesociation, which 
is a private effort, and in the Government depbt at Oawnpore. But smaller and 
perhaps spedali^d agencies are also required for the local collection of articles, 
which can then be supplied regularly to central institutions or large shops. 
Such local institutions might be started with Government assista iifM? a-ud 
control in the first instance, and afterwards converted into co-operative 
unions. In view of the success which has, in some oases, attended the sale*> by 
Government agency of goods prepared by weavers employed as a * famine-relief 
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meastire, such a venture ought not in any case to involve serious loss. A 
scheme of this kind would appear particularly likely to succeed in Burma. 

In agricultural or industrial societies, the object of which is the purchase 
and employment for the common advantage of comparatively costly machinery 
or plant, it seems necessary, until the confidence of central banks is gained, to 
give direct assistance in the form of takavi loans on the joint and several 
liability of the members, who should ordinarily be able to offer landed security. 

This proposal, which is merely an extension of the principle of land improve* 
ment loans, has been explained in greater detail in Chapter XX. 

269. One of the duties of the Director of Industries should be to initiate Fonotions ol 
industrial societies, especially in cases where fresh ground is being broken, and 
to afford assistance to them in technical and commercial matters after they 
have been started. Opinions differ as to how far the supervision of purchase 
and sale should be considered within his scope. The Director of Industries can 
obviously have no part in the administration of the statutory provisions 
applicable to co-operative societies. But he should be responsible for advising 
the societies on matters involving technical detail, on the provision of new 
markets for products, and on the commercial aspect of proposed schemes. 

Whether and how he should deal with agricultural societies organised for the 
employment of machinery, such as cane-crushing power plant, must depend on 
the decision reached regarding the control of agricultural engineering work. 

The intimate connection between co-operation and the improvement of 
agriculture and cottage industries cannot be too strongly emphasised ; and the 
officers who control those three branches of administration must recognise this 
connection, and developc it by keeping very closely in touch with each other, if 
they are to achieve genuine success in the discharge of their duties. 
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CHAPTER XIX. 

INDUSTRIES AND TRANSPORT. 

270. We received from witnesses a number of complaints to the effect thatBfleot of 
Indian railway policy does not tend to foster the industries of the country. On railway rates 
the other hand, .those who have been favourably treated or are satisfied with 

the existing position are naturally silent, and tlie case has, therefore, been only 
partially represented to us. 

The question of railway rates, is a very difficult one, requiring a wide range 
of detailed and technical knowledge for its proper understanding and still more 
for its efficient treatment. But there are certain general principles which stand 
out clearly and seem to bear directly on the specific subjects with which we 
are dealing. Our recommendations will be of more practical use if we 
avoid detail and frame them on broad and simple lines. 

271. Before the war, the major portion of Indian railway traffic flowed in General oonrte 
two streams — raw products moving towards the ports for export, and imported of trafBo and its 
manufactured articles moving up country from the ports. Of these the ®®®®* r*Uway 
first was by f0,r the greater. The policy of the railways* has been based 

on this positioh and has followed and tended to stimulate those move- 
ments of trade. Large volumes of traffic can, it is true, be more economically 
handled than a number of casual driblets ; but there has al.so been rivalry 
betw'een Bombay, Calcutta and Karachi to sujiply with imported goods the 
debatable land where tbeir respective railway systems touch, and to attract 
produce from il for export. The competition between cheap river transport by 
the Ganges and the ES-st Indian Railway which runs alongside that river has 
caused the latter to lower its rates in some cases, leading to a corresponding 
reduction of rates by the Great Indian Peninsula Railway. The influence of the 
large shipping companies has also not boon without its effect on the railways 
serving the ports ; a lipe of steamers naturally wants goods conveyed to it as 
cheaply as possible, and can offer a railway serving its port of call important 
help in attracting traffic to that port. Coastwise traffic has also in many cases 
had a considerable influence on railway rates. In consequence many inequalities 
have arisen between goods for export or imported articles on the one hand 
and goods for internal use or locally manufactured articles on the other, in areas 
where railways compete with one another or with water transport; and 
speaking generally, favourable rates for raw produce moving to the ports liave 
resulted. We are naturally not in a position to prove that in any individual 
case these rates are unnecessarily low. But the history of rate fixation reveals 
a desire to divert traffic from one Indian port to another, rather than a careful 
examination of the effect which the rate imposed w ould have on the total 
cost of conveying the goods to their port of foreign destination, and therefore 
on their ability to compete with products from rival sources. Presumably 
relevant local circumstances are duly taken into account w hen rates are fixed ; 
the point which we desire*fb make is that there has been a tendency to think 
of attracting traffic to. a particular railway rather than to consider whether a 
real necessity exists for reduction in the general interests of the country. 

Indeed it ia possible that a moderate increase would not materially affect the 
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quantities coming forward. Aj^ an example of undue reduction of rates on 
exports, we would quote the case of hides. Their production cannot be 
affected by -railway rates, though their disposal maybe ; and the grant of port 
rates nearly 50 per cent, less than the internal rates has certainly discouraged 
Indian tanning, and aided certain foreign industrialists to obtain a hold on a 
class of raw material of which India possesses a partial monopoly. 

'i'he fixation of railway rates on imports has followed rnuoh the same lines 
as those which we have discussed in the case of exports. 

It would be easy to support the statements made above by numerous 
instances ; but the facts are generally admitted. The fixation of a single rate 
is governed by so many considerations that the citation of individual cases 
would often be unfair, if each were not fully analysed. 

272. The efforts of the country in future will be directed to bringing 
raw' materials to the most finished state possible before export; indeed, 
appreciable advances in this direction were already being made before the war, 
and the policy underlying the whole of our recommendations depends on the 
acceptance of this desideratum. The governing principle which, we think, should 
be followed in railway rating, so far as it affects industries, is that internal 
traffic should be rated as nearly as possible on an equality with traffic of the 
same class and over similar distances to and from the ports. This principle 
must of course admit of numerous exceptions, in consideration of the competi- 
tion of water transport, the cost of working particular sections of line, the 
convenience of handling, the advantage of return wdth full loads, and many 
other factors. But we w'ould press for its acceptance as far as possible in 
th(‘ case of raw materials conveyed to, or manufactured materials conveyed 
from, an Indian manufacturing centre. 

We are w-ell aware that numerous concessions have already been made for 
the benefit of Indian industries ; we have seen a long list of such in the case 
of the East Indian Raihvay in particular. But our principle premises more 
than individual concessiohs ; it involves the necessity of -considering from the 
widest possible point of view, how far the existing low rates on produce for 
export are really required : equality may be better attained by raising a rate 
which is needlessly low, than by reducing one which is not intrinsically too 
high. It would, we recognise, be most unwise to set on foot a policy of indi- 
vidual concessions to industries, without laying down any general principle to 
guide and limit them ; one concession of this kind involves an incalculable 
sequence of others, and the eventual loss of income is likely to be very serious. 
We do not, of course, entirely bar the idea of individual concessions, and we 
shall indicate later the lines on which we think these may be safely given. But 
if existing inequalities are redressed on the basis that we have suggested, the 
necessity for such concessions will be less. We may draw attention here to the 
substantial ijse in the price of raw products and in running expenses, which 
is likely to continue in many cases for long after the war. This is an added 
argument in favour of the reconsideration of tlie existing low rates for moving 
freight to the ports. We are aware that in 1910 these rates were raised under 
the general orders of the Government of India, apparently with the idea of 
maintaining, so far as possible, the distribution of traffic reached by past 
competition, while restoring to some extent the rates which that competition 
had reduced. The position should, however, be exaufined again from a wider 
standpoint than that of war time, and in estiiQating the effects of rating the 
criterion should be what the traffic cqn stand over its whole journey to the port 
of foreign destination. 
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278. We have pointed out above that one of the immediate causes for the Other elfaots ot 
low port rates was the competition between rival railway systems, which led them 
to look on some questions from an unduly individualistic point of view, qu 
A nother instance of this attitude lies in the * block rates,’ or higher mileage 
charges for short lengths imposed on traffic moving from a station near a 
junction with another system towards the junction, in order to travel a much 
longer distance over that other system. Similarly, when * scale * or ‘ tapering ’ 
rates are charged, which involve a reduction of mileage rate increasing witli 
the length of the lead, each railway treats the length on its own system as the 
sole basis for its charges, irrespective of the total lead, and a consignment which 
divides a journey of 300 miles equally between three railways only obtains the 
mileage rate applicable to a lead of 100 miles. * Terminal * charges are also 
sometimes used for a similar object, viz..^ to extract as much as possible from 
traflSc which will presumably travel a greater distance over a foreign line than 
over the line of its origin. There may be justification for these expedients 
in many cases, but it would appear that they often affect traffic undesirably. 

They have accentuated inequalities, and have, on the whole, tended to 
operate to the disadvantage of internal traffic and, therefore, of Indian industries. 

We think that railways should accept the principle which is followed in some 
other parts of the world, that a consignment travelling over more than one line 
should be charged a single sum based on the total distance, any special claims 
for extra cost incurred by a particular line in handling short-length traffic being 
met by the grant of suitable allowances or of a suitably larger share to the less 
favoured line, when dividing the total payment between the railways concerned. 

274. An incidental effect of the policy that has stimulated traffic to and The congestion 
from the ports has been the congestion of industries in port towns. The same 
advantage of favourable rates, granted to a less degree at other important ®*“^*®*’ 

■traffic centres, has had similar, though less marked, results in their case also. 

Wo have found it necessary in Chapter XVI to comment at length on the 
serious labour difficulties created by the concentration of industries in certain 
centres, and we think that the railway rate policy which we have recom- 
mended would help to diffuse and decentralise industries, and thereby increase 
the availability, the comfort and the efficiency of labour. 

275. We have suggested an examination of the desirability of raising the Efleot ol 
existing low rates on raw materials for export f wo think it equally necessary®*'®®®*®^ policy 
to do the same in the case of manufactured articles or materials imported. We 

may quote, without entering into details, the instance of sugar, the increased 
import of which coincided with the reduction of rates brought about by 
railway competition. Relevant points for consideration in such oases are how 
far the reduction benefits the ultimate consumer, or is appropriated by the 
manufacturer or middleman ; and whether any of these persons really needs 
the concession. We would, however, point to the necessity of one exception 
to this principle in the case of imports. Machinery and stores destined 
for industrial use in India should bo transported at the lowest rate possible ; 
this will repay the railways many times over in subsequently increased business 
in other ways. 

276. There are other difficulties affecting industrialists, of which we received Misoellaneeiu 
complaints. The shortage of wagons, the inconvenient routing of traffic, ^®“***®* ®* 
unnecessary breaks of gauge, losses from careless handling or from dishonesty, 

the question of risk notes and the like were frequently mentioned to us by 
witnesses, and are commonly discussed in the press by business men and by bodies 

88 
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interested. Into the merits of these questions we are neither prepared nor 
desirous to enter ; but we are sure that the more effective represeniation 
with the Government of India of the industrial and commercial interests of the 
country by a department charged with tlie task of developing an active policy 
of stimulation and improvement, cannot fail to do good to the country, and, 
therefore, in the long run to the railways also. 

277. We recommend for the serious consideration of Government the 
suggestion that this representation might be increased by appointing a com- 
mercial member of the Railway Board. But it is well to add that the power 
of control possessed by the Railway Department over the railways is limited 
by contracts in the case of company lines ; and so long as these subsist, the 
only action which the department can take is by way of argument or 
influence. 

We have already stated that there will be more than one class ofeonsidera- 
lions to be taken into account in dealing with the future railway rate policy. 
In dealing with questions of overseas trade and the effect of a change of rates on 
the ability of Indian products to compete at the place of consumption with those 
from other sources, the Railway Department will doubtless be assisted by the 
department of Government in charge of commercial interests, which will have 
the advantage in future of a more efficient system of commercial intelligence, 
linked with that which is now being elaborated for the British Empire 
as a whole. In the settlement of railway questions affecting the requirements 
and production of Indian industries, the proposed Department of Industries 
should have a voice ; and the provincial departments which we have 
suggested, with their industrial boards, would often take the initiative in 
such questions. No sucli organisation for the representation of local industrial 
interests and the effective presentment of their wishes before the Government 
of India has existed hitherto, and it is owing to its absence that the claims 
of industry have not, as a rule, been put forward effectively and authori- 
tatively. The interests of Indian industries and commerce should, we 
think, be represented at the Railway Coiiferenqe and at the meetings of the 
Goods Classification Committee by appropriate officers of the imperial and 
provincial Departments of Industries, and in particular by the Director of 
Commercial and Industrial Intelligence, as well as by representatives of British 
and Indian Commercial bodies. We think it beyond our province to discuss 
how far, if at all, the relations which exist between the railways and the 
Railway Department of the Government of India would require modification to 
render effective the policy which we recommend. 

278. We have, we trust, made it clear that we advocate no one-sided policy 
of administering the railways as a means of subsidising industries, irrespective 
of financial considerations. We think, however, that favourable consideration 
should be given to new industries, in cases where the investigations of the 
Department of Industries show this to be necessary, by the grant of low rates 
for a term of years. But we would again repeat, that the abolition of inequali- 
ties which we recommend would undermine many of the present complaints. 


Water Transport* 

279. We have examined a number of witnesses regarding the question of 
river transport, which is especially important in Bengal, Burma and Assam. We 
were unable to arrive at definite conclusions. We fully accept the desirability 
gf the improvement of man^ of the existing waterways; but- the matter 



Ideally turns on the cost of the improvement in relation to the results to bo 
obtained in the case of each scheme, and on the merits of these we are unable 
to express an opinion. We feel justified, however, in urging that the Govern- 
ment of India should take up the question of improving the existing waterways, 
as we cannot help thinking that, in the absence of a representative specially 
charged with their interests, the vested interests of railways have prevented 
waterways in India from receiving the attention that has been given to 
them in other large countries with such satisfactory results. The proposal to 
form a Waterways Trust was prominently brought to our notice at Calcutta, 
and although we cannot give an opinion on its merits, the prospective advantages 
seem to be such as to merit the early consideration of Government. If our 
suggestion be accepted, that the control of communications should be separated 
from that of industries, the simplified Department of Commerce should be in 
a position to give greater attention, not only to the utilisation of existing 
waterways, but to their improvement with the view of increasing the number 
of channels of internal trade. 

We consider it essential that railway and waterway administrations should 
work together harmoniously for the development of those parts of the country 
which are served by both, and we commend this que<5tion, together with that 
of coastwise freights, to the attention of the future Department of Commerce. 
The effect of shipping freights, coastwise and oversea, on transport, although we 
are well aware of its importance to the trade of the country, is a matter in 
regard to which we do not feel called upon to make any specific recom- 
mendations. 




CHAPTER XX. 


INDUSTRIAL FINANCE. 

280. A detailed examination of modern industrial enterprise in India A**i*®^ 
discloses the fact that, while during the last half century there has been con- 
siderable progress in respect of the investment of capital, it has been upon industrial 
comparatively restricted lines and there has been little enterprise in new ondertakiiigs. 
directions. In consequence, the major industries of India are few in number 

and have been till recently chiefly confined to the textile and leather industries 
and to mining. 

During the last few years, however, there has been a very marked 
broadening of the field of industrial activity, as exemplified by the establish* 
ment of the iron and steel works at Kulti and Sakchi, various Portland 
cement works, the hydro-electric installations in Mysore, Kashmir, and on the 
Western Ghats, and the extension of the use of electrical energy to a 
number of large towns. A number of further schemes are to come, and 
we may expect to see, in the immediate future, far greater utilisation of the 
water-power possibilities of the Western Ghats ; large additions to the existing 
steel works; the creation of a group of subsidiary concerns to convert 
the output of the steel works into manufactured products ; the smelting of 
zinc and copper and the production of sulphuric acid on a large scale; 
the treatment of coke by-products and the production of “ heavy " chemicals 
on a modern basis ; the manufacture of textile machinery and mill acces- 
sories ; the building of steam and oil engines. Some of these projects are 
under construction ; others have been fully worked out and financed, and 
are ready to be taken up at the close of the war ; others again are being 
investigated by powerful interests. There has been much development in 
mechanical engineering, due chiefly to the increased needs of tfie extend- 
ing railway system and to the general growth of public and private enterprise. 

This movement has been, however, arrested by the war, which for a time ren- 
dered capitalists afraid of new ventures, and has latterly made it impossible to 
obtain plsAit, machinery and staff. 

281, We may now consider the extent to which capital to finance new enter- Capital in the 
prises is available in India. On this subject we have received a large amount moliissil. 

of evidence, an analysis of which yields the following facts. There is a 
considerable accumulation of capital in India, and to this new savings arc being 
added every 3 gar. Some part of these savings is invested directly in the extension 
of industry. But we must again draw attention to the vast differences in the 
economic conditions which prevail in different parts of India- Banking facilities 
do not exist at all for tlie great majority of agriculturists, and the co-operative 
credit movement is only in its infancy. Even where branches of banks 
exist in mofussil towns,' they do not unfortunately attract the custom of the 
small trader or of the agriculturist; nor do either of these, under existing 
conditions, possess the confidence of the banks. The often illiterate agriculturist 
views with considerable doubt the deposit side of a bank’s business, while the 
seourity that he can offer, though good of its kind, is, owing to his unbusiness- 
like methods, far less tempting to a bank than the business offered by the 
larger tenant farmers in other countries. 
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The agriculturist, the rural artisan and the small trader are financed by 
the mahajan, who does not confine his dealings to money, but is often also a pur- 
chaser of local products and a dealer in imported articles. He either operates 
with his own capital, or is helped by a bigger man of his own class ; and 
the latter often has dealings with banks on a considerable scale. The 
mahajan charges high interest ; landed security is good, but is not easily or 
rapidly realisable ; debtors are uneducated and have no idea of business methods 
or of punctuality in meeting their obligations ; their income is often pre- 
carious, depending as it does on the nature of .the season ; and, partly in self- 
protection, the mahajan charges a rate of interest which local custom readily 
tolerates. The larger mahajans who finance landowners or regular traders, 
often lend money on cheaper terms. But oven they do not consider that 
organised industries, except a few well-known and w'oll-established ones with 
the value of which they are fully acquainted, furnish acceptable security, and 
when they lend to others, they exact heavy interest It is only the smaller 
industrialists who crave the assistance of the mahajans. The larger concerns go 
to the banks. 

282. Thus, except for the branches of presidency and joint stock banks and 
a few local banks, such capital as exists in the mofussilis unorganised, and the 
transfer of money is a personal transaction between the payer and the recip- 
ient. There are very many small towns, each of which carries on considerable 
business under these conditions and without the aid of banks. The volume 
of business would often be considered sufficient to warrant the establishment 
of a branch bank in the case of similar towns in Europe or America, where 
such banks sometimes open only one or two days a week. But there is in India 
at present a lack of trained bank employes, owing to the absence in the past of 
facilities for commercial education and of any regular system of training 
Indians in banking work, while the country folk do not yet realise the advan- 
tages to themselves of organised banking. For these reasons, the extension 
of banking in tbo mofussil lias been slow. Where, as in the case of the 
Punjab, too rapid progress was made, it was attended with grave risks 
and followed hy disaster. There was mismanagement at the headquarters of 
some of the banks, and many of the branches did little but receive deposits. 

Those who invest their savings find few fields which are at once safe 
and attractive. Investments in land by purchase or mortgage still appeal most 
strongly to the Government official or professional man ; and the farmer with 
spare funds cares for little else, except in a few parts of the country where 
some form of industry, usually of a simple type, has become recognised as a 
safe investment. The Post Office Savings Bank attracts deposits from the intelli- 
gent middle classes in towns, including Government servants ; and to some 
extent Government paper also has found holders among the same classes, as well 
as amongst the bigger landholders. 

288. The employment of wealth by those agriculturists who possess it 
follows traditional lines. In those parts of India where excessive subdivision 
of land is not the rule, well-to-do agriculturists are found owning a fail* 
quantity of jewellery which is worn by their womenfolk, and they keep in 
addition a certain amount of rupees or sovereigns, a part of which is used for 
the current expenses of their household and of their cultivation. The rest they 
hoard against anticipated future necessities or lend to their neighbours. After 
the lutfvest, the money which they have lent or expended on their cultivation 
comes back to them. This seasonal employment of money leads to two results ; 
the locking up of money unproductively during the slack season, and a high 
rate of interest during the busy period, because money can be used only 
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for a few months, and during these months it must earn a high rate of 
interest in order to yield the average return which would normally be- avail- 
able from long-period investments. 

lu some mofussil areas, small industrial undertakings arc started by 
individuals, family groups or syndicates. But a sense of business proportion 
is lacking ; in certain parts of the cotton tract, the nu|jiber of ginning 
factories and baling presses is far beyond the requirements of the crop ; and in 
the great rice-growing deltas of the Coromandel Coast and in parts of 
Burma, the number of small rice mills established in recent years has rendered 
barely profitable what was, at the outset, a flourishing industry. 

284. We may now describe ’the state of affairs Jri the presidency towns Capital in 
w'here a much larger proportion of the exchanges takes place through banks, 

and there is greater readiness on the part of some sections of the public to invest. 

The representatives of well-established firms, European and Indian, w'ho have 
come before us as wdtnesses, generally testify to the fact that they themselves 
experience comparatively little difficulty in obtaining capital for any well- 
considered proposals which they are able to put forward. 'I he Bombay Advisory 
Committee are of the opinion that the shyness so often attributed to capital 
in India does not exist to a marked extent in Bombay city and probably 
not in the Bombay Presidency. But, speaking generally, and this remark applies 
even to Bombay, thei’c is a complaint that the existing hanking system is too 
inelastic, and is insufficient to meet the needs of the country, and that, in 
respect of industries, development is greatly retarded hoenusc the backs refuse 
to advance money for lengthy periods on the security of buildings and plant. 

However, in the words of the head of a presidency hank : — “The business that 
a presidency bank may undertake is strictly confined within certain limits 
laid down in the Banks Act, and the underwriting of industrial capital 
and investing in, or lending on, the security of shares in industrial concerns do 
not come within those limits.” We have received evidence in favour of a 
relaxation of the restrictions of tin*. Presidency Banks Act, wdiich prevent 
loans from being given for longer than six months, and require the security of 
two names. Practically all the other banks of established reputation, English 
and Indian, work on more or less the same lines, and the attempt in the 
Punjab to introduce banking on industrial linos failed, owing, among other 
causes, to the attempts of the banks to finance long-term business with short- 
term deposits, and to the fact that they sank far too great a proportion of their 
funds in a single industry. 

285. Whether in the presidency towns or in the mofussil, the difficulties in The anunnui 
obtaining loans and financial assistance which are felt— and of tho reality of 

these we had plenty of evidence — are experienced chiefly in the case of the 
middle-class industrialists, who are unable to offer the security of approved names, 
or of stocks which could he readily disposed of. Indians suffer in a special 
degree from this deficiency ; for, among other reasons, they find it difficult to 
satisfy a bank, whose directorate an^ superior staff are entirely European, 
as to their financial position. In this connection it has been strongly 
represented to us in some quarters that the inclusion of Indian directors on the 
Boards of the Presidency Banks would promote the extension of their buSness 
and increase the provision of facilities for Indian industrialists ; and we put 
forward this suggestion for the consideration of the banks concerned. There 
is no doubt that the small entrepreneur, whether industrialist or trader, 
is hampered seriously by the lack of banks and of finance at reasonable 
rates ; and that the extension of facilities has been far too slow and too 
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limited to meet the needs of the country. On the other hand, such applicants 
for assistance are often unable to exhibit their financial position in a form 
intelligible to a banker. 

286. Such are the conditions of rural and urban finance ; and it is hardly 
surprising that, taking into account the general ignorance of industries, money 
for investment tiferein, whether on loan or by way of subscription to capital,, 
is not readily forthcoming and the wealth actually possessed does a very 
small amount of work owing to its inactivity. There is a general demand 
for Government financial assistance, though there is- no unanimity as to the 
form M'hich it should take. It is stated plainly that the provision of 
Government funds for an industrial undertaking or a guarantee of interest 
on the part of Government will attract investors, chiefly because it is generally 
considered that when Government gives assistance in this form and assumes 
any part of the financial risks, it will examine the prospects of the undertaking 
and will he reasonably sure of success. In the case of small industries and 
of those that are new to India, witnesses complained bitterly that the public 
are unwilling to invest, that sufficient capital cannot be obtained from the 
friends and acquaintances of the promoters, and thdt banks are unwilling to 
supplement the deficiency or even to provide working capital. Money for 
such purposes can only be obtained at a rate so high as to swallow up the profits 
of the venture, ' • 

The difficulty in raising capital for industries is mainly the measure, even 
in India, not of the insufficiency or inaccessibility of money, but of the 
opinion which its possessors hold of the industrial propositions put before them. 
We have seen that deficiency in business experience and practical knowledge 
of the technical details of an industry is often a more serious handicap in the 
way of its promoters than lack of finance. Thus wo found in many cases 
that, where there were complaints of inability to obtain sufficient capital 
there had been also initial miscalculations as to cost of buildings and plani 
or as to the amount of working capital needed. In other parts of our report 
we have formulated proposals for placing technical assistance and business 
advice at the disposal of industrialists ; w e have now to see whether it is desirable 
for Government to take any steps tow^ards rendering finance available, whethei 
for initial or working capital. 


Industrial Banks. 

287. Where industrial enterprise is in a healthy state, opinions seem to be 
crystallised in the evidence tendered to us by the Bombay Advisory Com- 
mittee, w'ho state, “ We favour the establishment of a central industrial 
bank or similar organisation with a large capital and numerous branches; 
designed to afford financial support to industries for longer periods and on less 
restricted security than is within the power or practice of existing hanks. 
Such a bank would probably require a measure of Government support, 
but should not be brought under rigid Government control.” 

The only instance of an industrial bank in India is the Tata Industrial 
Bank, which was established quite recently and has not yet had time to evolve 
a systematic policy in dealing with industries, or even to illustrate the 
possibilities and difficulties of this interesting form of financial activity. 
Our information regarding the British Trade Corporation, which, however, 
undertakes other lines of business, than industrial banking, is confined to the 
report of the Committee which recommended its inception and to Idle many 
criticisms which have been ^ut forward in Parlianaent and in the public press 
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on the report and on the terms of the charter, and no actual working experience 
is available as a guide. 

288. "We have examined such material as we were able to obtain regarding lodustrial Banks 
the part played by banks in the industrial development of Japan and Germany. “ Qennw 

In the latter case, a compendium of the statistical position will be found ^ 
in a note by the Director of Statistics printed among our records’". The charac- 
teristics of the great German industrial banks are, briefly, the high proportion 
of their paid-up capital to their total cash transactions ; the readiness with 
which they finance industrial and commercial business and participate in fresh 
industrial ventures, by taking up and eventually selling blocks of shares in 
such undertakings ; and, finally, the large extent to which they retain a con- 
trol of the industries and businesses which they finance, by appointing their 
representatives as directors. They have thus been able to make such under- 
takings help one another and, therefore, the bank ; and have at their disposal 
the wide range of technical knowledge and experience of these assisted businesses 
to aid them in deciding on the merits of further undertakings. It is alleged 
that behind those banks stand the lleichsbank and the German Government. 

We have recorded evidence on the Japanese banking system, which 
explains the methods on which the large banks purport to do business. Wo 
may consider, as a specimen of these, the case of the Nippon Kogyo Ginko, 
a Japanese industrial bank, with a Government guarantee of limited duration. 

The by-laws of this bank, which require Government sanction, forbid the loan 
of an amount exceeding half of ihe bank’s paid-up capital on urban land or 
industrial buildings ; its debentures may not exceed the value of certain 
seciurities held by it, or bo more than ten times the paid-up capital ; and 

the bank must not give loans for longer periods than five years. We find 

thus in Japan a considerable degree of State support and control in the case 

of banks which are designed to assist the commerce and industry of the 
country. Wo were unable, however, to form opinions of value on the effect 
of these methods in actual practice, and, though m'c received some information 
regarding the mutual support obtained by industries through the gilds, we 
have no precise details as to the extent to which the local banks afford assistance 
to small industries, a function which, so far as we could ascertain, is not 
undertaken by the larger banks. 

289. We have now to consider wllat is the best class of agency for the; indngtrial ^ 

provision of initial and current finance for industries. The industrial trust PowiliUitieB 

or financial corporation for the promotion of industries, which some witnesses 
supported, is, we consider, in its nature loo diructly concerned in the success 

of particular undertakings to be a suitable instrument for the general advance- 
ment of industries, though a useful agency for furthering particular industrial 
interests. The multiplication of concerns in any industry to which it is 
already committed, will not be welcomed by it. The industrial bank, on the 
other hand, if wisely conducted, is benefited by an increase in the number 
of individual undertakings, and it can to some extent prevent their extension 
beyond the safety point. It is true that in a country like India, where a wide 
industrial basis does not at present exist, the specialised business opinion nnd 
export advice required by industrial banks are only available to a limited 
extent ; but the latter can be, to some extent, provided from the Government 
establishment which we have proposed, subject to the conditions laid down in 
paragraph 127 of Chapter IX. We are not blind to the dangers which attend the 
giving of advice on an industrial proposal by the Government officer or 
department ; but we feel confident that the successes will so greatly outnumber 
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tlie failures, that the general results of such a policy will be adrantageous. 
It is impossible for a bank to retain in its permanent employment a 
sufficient number of first-class experts to advise it on a great diversity 
of new industrial undertakings, while, if it confines itself to financing those 
as to the soundness of which it is able to satisfy itself, its activities will be 
too restricted to enable it to earn a profit on its necessarily large capital ; 
and it may even have to limit its investments to so small a number of industries 
as to endanger its own stability. It appears to follow that an industrial 
bank with a sufficiently large capital to ensure its safe working must, at any 
rate for some time, combine ordinary banking business with its industrial 
activities to enable it to obtain a return on its capital. But it cannot be too 
strongly emphasised that, in such a case, the clearest possible distinction must 
be drawn between industrial finance and ordinary banking business. Share and 
debenture capital and long-term deposits may legitimately be used for the 
former purpose, but short-term deposits never ; and any attempt so to employ 
them should bo most strictly jn'ohibited, if necessary by law. 

290. Judging by the information available from Japan and Germany, an 
industrial bank can assist in the provision of initial capital, either by examin- 
ing projiosals for starting new concerns and allowing their prospectuses to issue 
with its imprimatur^ or simply by providing them with money. This again 
may be done either by loan or by the purchase of shares. 

The provision of working capital for industries that have been started is 
undertaken by existing banks, but few of these lend money on the security 
of plant and buildings, or reach the smaller industrialist who most needs help, 
oven when he can offer personal security or a lien on actual goods. An 
extension of facilities to meet these cases would be of the greatest assistance to 
small and middle-class industrialists. 

TVhat is required, then, is a bank which can keep in touch with small indus- 
trialists, is able to estimate the prospects of a fairly extensive range of 
industries, and possesses funds which it can afford to lock up for a time in 
securities not readily realisable. A bank that is so equipped will often bo 
able, even if it has in the last resort to take over a factory, to avoid much of 
the loss which such a course w'ould usually entail on an ordinary bank. It is 
clear that a limit w^ill have to be placed on the amount advanced on security 
of this kind, and this should be fixea w'lth special care in the case of money 
advanced towards initial capital. Plant has, m some cases, a sale value which 
can be estimated with a considerable degree of certainty j it then constitutes 
a fairly liquid asset. 

291. We are of opinion, therefore, that an industrial bank should possess a 
paid-up share or debenture capital high in proportion to its total business j 
it should observe the usual precautions in not allowing too large a share of its 
funds to be used for the benefit of any single interest or group of financially 
inter-dependent interests ; its loans on plant, buildings and land should be 
carefully considered and should be limited in each case ; the larger portion of its 
industrial business should be confined to the provision of working capital ; it 
should provide initial capital with caution, at any rate during its opening 
years, and should not itself at first attempt to float companies, though it 
may advise and assist in other ways persons who propose to do so. The main 
factor of safety in an industrial bank is the judicious limitation of each class 
of business to its proper proportions. 

292. We have shown that the lack of financial facilities is at present one 
of the most serious difficulties in the way of the extension of Indian industries, 
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and we believe that industrial banks, especially under the improved conditions Appointment 
towards which the measures proposed by us are intended to lead, would be a 
potent means of removing these difficulties and of affording help to industrialists, proposed. 
The Tata Industrial Bank has recently started, with a large capital raised 
without Government assistance ; hut wo think that there is still ample room for 
other institutions, especially of a type designed to afford assistance to smaller 
industrial undertakings. Although, as wo shall explain below, there will be 
cases, particularly at first, in which direct Government assistance should bo 
given to industrial undertaking.^, we are of opinion that work of ihis kind can 
be performed more suitably by private agency, and that Government should hand 
over all such businc'ss to suitable banks as soon as circumstances permit, and 
should frame its policy with this end in view. We consider that the establish- 
ment of industrial banks working on approved lines is of sufficient national 
importance to justify Government assistance ; but we do not feel that wo have 
sufficient material before us to enable us to formulate a definite scheme for 
industrial banks, whether of provincial or imperial scope. Wo ask, therefore, 
for the appointment at the earlie.st possible date of an cxj)ort committee to 
consider what additional banking facilities arc necessary for the initial and for 
the current finance of indiistries ; what form of Government assistance or 
conti’ol will be required to.i'usure their extension on sound lines as widely as 
possible throughout the country ; and wdiother they should be of jirovincial or 
of imperial scope, or whether both these forms might, not he comliined in a 
group of institutions working togotlier. 


Other Measures to provide Financial Facilities. 

293. We recognise, liowiwer, that the adequate extension of industrial Provision ot 
banks will be a matter of time ; and wo have therefore considered a proposal 
to meet the need experienced by middle-class industrialists for current, finance, 
a proposal which could, it would seem, bo readily merged in any future system 
of industrial hanking. 

As w'e have already explained, the banks have no convenient agency for 
enabling them to ascertain whether the proprietor, s of .small industrial 
concerns are w^orking on sound lines and possess a good rc]>utat ion for honesty 
and punctual payment. The proposal represents an attempt to supply this 
deficiency and to bring such men more and more into touch with hanks of 
repute. The scheme would, in the first place, ho confined solely to industrial 
businesses with a paid-up capital of from Its. 5,000 io about Its one lakh. 

The provincial Director of Industries, assisted by his technical staff and by 
the advice of a committee of business men, among whom a representative 
of the lending bank might well find a place, would examine the financial 
position and reputation of applicants and their methods of manufacture, and 
would certify those persons whose position was found satisfactory, as 
suitable recipients for a loan. This would take the form, of a cash credit for 
a definite period and ^imount with a bank. Government would, under this 
proposal, guarantee the principal sum lent with interest at a rate to be agreed 
on with the hanks. .Any bank of repute would be allowed to participate in the 
scheme, and applicants would select the bank with which they would deal. 

Suitable limits, both maximum and minimum, would have to be fixed for the 
cash credits. The rate of interest to be paid by approved applicants would be a 
matter for Government to decide. The latter .might perhaps desire a rate 
somewhat higher than the rate guaranteed to the bank. Some portion of this 
margin could then be retained by the bank for its trouble, and the rest be 
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used by Government as a set-off against possible losses. If interest at a rate 
higher than the bank rate were levied, the bank would find in this an induce- 
ment to take over an increasing share of the business, free of Government 
guarantee. ’ By doing this, the bank would receive the whole of the interest 
charged, instead of having to hand over some of it to Government. Similarly, 
if a certified applicant failed to pay his debt, the bank would only receive from 
Government, in addition to the principal, the guaranteed rate of interest ; 
and the bank would naturally do its best to avoid the loss of its share in the 
interest in excess of this, by watching the way in which tlie account was 
operated and reporting to the Director of Industries anything which showed 
that action on his part was needed. 

It is clear that the success of the scheme would rest almost entirely 
on the qualifications of tlie Director and on the nature of the organisation 
which he would have to create in order to determine the suitability of applicants 
for liolp. We recognise also that, as a general rule, the task of ascertaining the 
soundne.ss of a concern asking for financial aid can be best performed by 
a banker, and can only })e undertaken by Government at some risk. But we 
have so strongly before ns the diflBcnltics experienced by the middle- class 
Indian industrialist in obtaining financial assistance from existing banks, that 
w'C think the scheme deserves consideration, at any rate as an interim measure 
until industrial banking facilities can be extended. The some principles 
apply with even greater force to any organisation for the supply of initial 
caj)ital to industries. 
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294. There are, however, still likely to be cases requiring help, which 
cjinnot for various reasons be reached by hanks, and will need direct Govern- 
ment assistance. We have already indicated the extent to wdiich Government 
should assist nascent industries by expert advice, by experiment, by demons- 
tration and pioneering ; and we may point out that Directors of Industries and 
their staffs will often be in a position to assist and advise small industrialists 
regarding t he keeping of their accounts, and the form in wdiich they should place 
their business position before banks from whom they wish to borrow. We 
consider that preliminary investigation and expert advice by Government will 
inspire confidence and render possible the starting of many industrial enter- 
prises, for wdiioh in existing circumstances private funds are not forthcom- 
ing. But there will still, we recognise, bo occasional cases in which this will 
not be so, and more direct Government aid will then be asked for. The advi- 
sability of giving such aid depends on the extent to which the 'starting of 
the enterprise in question will be of benefit to the public, and not merely on 
its probable advantage to the promoters of the industry. Thus, the starting of 
a now or the improvement of an existing industry, when such a measure is 
required to supply an existing deficiency in the interests of national safety, 
is clearly a case for direct aid. There may also be a few cases where a new 
industry or process will have such an important bearing on the economic 
development of the country as to deserve Government help. Finally, it may 
even bo found that the extension of an existing industry to a new locality 
will benefit local consumers or producers so markedly as to merit Govern- 
ment assistance. We think that in the majority of instances private funds will 
be forthcoming without direct Government aid, to finance proposals put forward 
under any of the above conditions, if Government advice and teclinioal 
assistance are freely utilised. But where private enterprise is unable to obtain 
funds without Government aid, and where, with such aid, prospects are pro- 
mising, we think that, in the circumstances described aliove, it should be 
^ven. financial aid of tUs kind, if for undertakings required in tho interests 
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of national safety, should be solely a matter for tlie Imperial Government ; in 
other cases, it should, subject to their general powers of financial sanction, bo 
within the competence of Local Governments, where they possess the necessary 
expert staff. In practically all cases of Government aid to an industrial enter- 
prise, action is necessarily to some extent experimental, and favourabh' results 
may be of great importance to future undertakings as well as to Government. 

We have noticed that in a few instances in which Local Governments have 
granted aid to industries, conditions were not so arranged as to ]»ermit of 
reliable inferences for future guidance being drawn from the results attained. 

It is, therefore, essential that, with due regard to the interests of tlu* under- 
taking itself, any sucli experimental measures should be us far ns jmssible 
crucial, as regards both conditions and scale of working. Principles will he 
thus ascertained and a definite policy established, which should render possible a 
still further degree of delegation in favour of Local Governments. 

295. Government assistance may take the form of guarantees of dividends Nature o! Gov- 
of loans of money, or of undertakings to purchase output, as may appear 

most suitable in eacli case Thus guarantees may he ap})ropriatc]y given in the 
case of large industries, in which the dividend-earning stage i^^ likely to be undertakings, 
reached only after a comparatively long period. As a general ruk', any sum 
paid by Government by way of guarantee shotild he refunded from the 
subsequent profits of the enterprise, when those have reached a certain 
predetermined percentage ; and the guarantee should he only for a limited 
number of years, and at a somewhat higher rate than that u liich Government 
paper can be bought to yield. Loans are especially suitable in the case of 
concerns with assets of a comparatively liquid nature, but need not ho 
confined to these, if Government is fully satisfied as to <he jwospecls of the 
undertaking. Agreements to purchase output may he freely given to concerns 
manufacturing articles not previously made in the country, and, in other 
cases, with greater caution and with due regard to existing interests in India. 

Such agreements should he limited in point of time, and should ho necom- 
panied by suitable conditions as to quality and price. Tlie output must, of 
course, he of articles which Government requires for its own purposes. Tliero 
may be a few industrial ventures which Government may consider of im- 
portance to national safety, but does not desire to undertake by its own agency, 

-though it thinks it necessary to have a continuous and effective voice 
in their management. In such cases, especially where sufficient private capital 
is not forthcoming. Government might contribute directly towards capital 
resources as a shareholder. The general effect of the measures suggested will 
be greater and will be in the direction where it is most needed, if ventures of 
moderate extent receive preference and the requirements of comparatively 
undeveloped districts are not overlooked. 

296. Before giving assistance which involves a charge on th(' ])ublio funds, Goveinment 
Government should satisfy itself regarding the financial status of the promoter supervision in 
and the economic and technical aspects of the proposed industry. The latter cases, 
information may be collected either by Government or by the promoters, so 

long as the agency employed is of a nature to command confidence. Where 
any form of Government financial assistance is given, we consider it desirable 
that Government supervision should at least include audit and inspection, 
and that it should be^ecured by suitable agreements that the objects aimed at by 
Government will be fulfilled ; also that, where guarantees are offered, 
unfair encroachments on the earnings of the undertaking sliould not be per- 
mitted to other interests. 
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297. In certain cases it may be desirable, especially in the early stages 
of an undertaking, to appoint a Government director, who need not, however, 
bo an official. We realise that in the case of railways, where a well-established 
policy has been developed as the result of years of experience, a Government 
director can safely be allowed to exercise the power of veto ; but in the case 
of commercial companies, where promptness of action is essential, Government 
interference, unless on carefully adjusted lines, would be liable to cause delay 
leading to very serious losses. Ordinarily, tlierefore, we consider that the 
functions of a Government director should be limited to reporting to Govern- 
ment the action contemplated or taken by the company, where it is of a nature 
demanding Government attention, and that he should not have to refer such 
action for sanction. 


Raising of capi- 
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298. We consider that, where industrial undertakings receive Government 
aid, e.g.^ by way of guarantee or subscription to share capital, their capital 
should be raised in India in rupees. In order to secure that the opportunity of 
subscribing to such undertakings is fully open to all classes of the public, we 
think that Government should control the allotment of Shares, for example, by 
formulating rules designed to give an opportunity to small investors of joining 
in industrial enterprise, and to induce the Indian public to take an interest 
in industries. 


Undertakings 299. Similarly it is desirable in such cases for Government, so far as the 

for admit, to obtain some quid pro quo for its assistance, which 

Government form of an undertaking to sell certain products to Government 

assistance. at a favourable rate and within certain specified limits of quantity, if required ; 

to give prior^y to Government orders in certain circumstances ; or to accept 
a certain number of apprentices. 

We wish to make it clear that the foregoing remarks are to be taken in 
the nature of general suggestions ; rigid prescriptions are undesirable, seeing 
that in the early stages of a new policy the activities of Government must 
naturally be regarded as experimental, and should therefore not be unduly 
fettered by hard and fast rules, the object in view being to foster industries with 
the minimum amount of Government assistance or interference. 

Enterprises in 300. There is a general consensus of opinion that there should be no 

competition with limitation on Government aid to a new enterprise, on the ground of its 
foreign concerns, competing wiCli an established external trade. 

301. Assistance may also be given by way of loans to small or cottage indus- 
tries and to co-operative societies. This class of loaiis should be made by the 
Departments of Industries to persons or bodies whose financial position and 
character are found on local enquiry to be suitable.- Other forms of security 
than landed property might be accepted, but in such oases a stipulation should 
be usually made that applicants should find a fair percentage of the total outlay 
from their own resources. The advice of the members of the Board of Indus- 
tries or of its local or special committee as to the financial standing of an 
applicant for a loan wduld be of value and would usefully supplement local 
enquiries. W o have already stated that all schemes for Government loans to 
industries should be worked wdth the object of handing over the business to a 
suitable banking agency in due course, and the interest on these loans should 
accordingly be fixed at a rate which would render this course possible. 

It should be a condition of the loan that it should be spent on approved 
types of plant aitd the department itself might, when desired by tho applicant, 
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purchase the plant. There are numerous types of plant suitable for the purposes 
of agriculture or of small industries, which could be made available by Govern- 
ment on the hire-purchase system. This system has already been followed 
with some degree of success in Mysore, by the State Department of Industries* 
and by private concerns elsewhere. We print as Appendix M the rules for hire- 
purchase in force in the Mysore State, as an instance of a mechanism whidi 
experience has shown to be effective. 

302. We consider that some maximum limit must be placed on the amount 
of individual loans advanced and on the value of plant supplied, under this 
system, but it would be for the Local Government to determine the figure to 
which the powers of the Director of 1 ndustries should extend. W c are further 
of opinion that, advances of this kind, whether in cash or by way of hire- 
purchase, should be made under a special Act providing suitable means 
for the recovery of outstandings. In the absence of such provision, the 
difficulty of recovery will tend unduly to restrict the giving of advances. The 
Land Improvement Loans Act and the Agriculturists’ Loans Act do not cover 
the granting of loans for purposes unconnected with agn culture, nor do they 
permit of the loan taking the form of plant made over to the recipient on a 
hire-purchase system. Eor these reasons, we think that fresh legislation would 
be required. 
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CHAPTER XXI. 

PROVINGIAL DEPARTMENTS OF INDUSTRIES. 

303. We have shown in preceding chapters that the economic development Recapitulation of 
of India has been very incomplete, and that its numerous deficiencies have left Previona pro- 
ber exposed to disadvantages and dangers from which a proper organisation of 

her resources and workers would make her free. This'end cannot he achieved, 
in the peculiar circumstances of the country, without the adoption of a 
national policy of industrial improvement, covering a number of parallel lines 
of advance which have been explained in detail. We have drawn attention to 
the necessity of technical and industrial education, and we have recommended 
a comprehensive scheme to meet the needs of the leading industries. Wo 
have indicated the extent to which the country suffers ai present from the lack 
of organisation among scientists, and we have made general suggestions for 
rernedying this deficiency. We have pointed out the improvements which 
require to be effected in the Agricultural and Forest Departments and in the 
Geological Survey, to make them more useful to industrialists and to the country 
generally. Agriculture is our most important industry and, if conducted 
on more efficient lines, it will not only supply a greater range of raw materials 
to industrialists, but will set free some share of the labour which it is at 
present employing in a wasteful manner. We have discussed the sources of 
power which exist in India and have made suggestions for their more economi- 
cal and efficient utilisation. Perhaps the most important of our proposals are 
those relating to industrial experiment and research, and to technical assistance 
and advice to industrialists, and we have explained in some detail the different 
forms that these must take in the case of both cottage and larger industries. 

The organisation proposed for the aid oF the former will require to ho 
supplemented by a system of finance by Government and by co-operative 
agencies. To meet the financial needs of the larger industries we have made 
separate suggestions. We have proposed that the purchase of Government 
stores should ho conducted in a way which will encourage manufactures in 
this country, and we have also pointed out the necessity of an improved system 
of commercial and industrial intelligence. Wo have made a number of 
incidental suggestions regarding such matters as transport, land acquisition and 
the mining rules, which will, we hope, smooth the path of industrial progress. 

We have discussed the general position of industrial labour in India, and 
have tried to show in wliat ways its efficiency is affected by the surroundings 
in which it lives and works, and how far those can and should be improved. 

304. To carry out these suggestions in the first instance and to maintain 
the ground won, we require a specific organisation, properly equipped for the 
purpose, whose duty it will also be to keep a constant watch for industrial 
developments abroad that may menace the interests of India, and to see that such 
assistance as can be afforded is not lacking to our industries in their struggle 
against outside competition. We must emphasise the extensive nature of these 
proposals, eadh one of which will involve heavy responsibility in direction, 
which can only be discharged with the aid of the best expert advice, executive 
work on a wide scale requiring a numerous staff for it® performance, and the 
expenditure of large sums both by Government and the industrial public. 

We are proposing measures designed to assist existing industries, in which 

ororesof rupees are invested, and to build up new ones which may become 

as 
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of equal importance, with the object of making India self-sufficing both in 
respect of her industries and of the expert staff which they require. These 
far-reaching aims can never be achieved without a great effort, in which both 
the Government and the people must fully co-operate ; and for this co-operation 
we have provided. So far as Government is concerned, the main share of the 
work will fall to provincial administrations, but in the interests of economy 
and efficiency alike, some important duties will have to be performed by the 
Imperial Government, and the latter will, in any case, be responsible for the 
success or failure of the policy, of which it must assume the general direction. 

305. We have already indicated the shares that will have to be borne in 
this work by the Imperial and Local Governments, respectively. The control 
of technical and industrial education, except in the case of two central institu- 
tions, one for the highest class of instruction in engineering, the other for 
metallurgy and mineral technology, for which we ihink a necessity will sooner 
or later arise, will lie entirely with provincial Governments, though we 
contemplate certain advisory functions baing performed by imperial agency, to 
ensure this form of education being maintained on sound linos and to avoid 
the numerous errors of the past. • 

By far the greater number of the members of tbc Cliomical Service, which 
is the one most intimately concerned in industries, would according to our 
recommendations be placed under the orders of Local Governments, and the 
Imperial Government would then be concerned merely with questions of the 
recruitment, promotion and distribution of tbe staff, and with fundamental 
research. We have ])roposcd no alteration in the existing allocation of 
responsibility in respect of the Agricultural and Forest Services, nor in the 
case of the Geological Survey. In Chapter XIV Ave have shown that a 
limited number of special cases exjst, where, in the interests of economy 
and efficiency, the initial measures must be taken by the Imperi&l Government. 
But in most cases this w'ork would be done by provincial Governments, who 
would, as a rule, be responsible foi’ the practical application of the results of 
investigations, whether carried out by themselves or by the Impocial 
(to V eminent. We have projiosed that commercial and industrial intelligence 
sliould be collected and utilised in the first instance by tbe provincial Depart- 
ments of Industries, which would transmit the information to the Director of 
Commercial and Industrial Intelligence. The purchase of stores would be 
dealt with initially by provincial departments, hut there are certain important 
materials which must obviously be purchased by a central agency, and this 
will, in any case, be required for the distribution of provincial demands that 
cannot bo satisfied locally. 

The administration of certain Acts and rules affecting industries, such as 
the Factories Act, and the Mines Act and Mining Rules, should be controlled 
by an imperial department, as at j^resent, to avoid inequalities of treatment 
which would operate unfairly on industrialists in different parts of the country, 
though the necessary executive work would continue to be done entirely by 
Local Governments. In respect of financial aid to industries, we have proposed 
that loans to cottage and small industries, when necessary, may be made by 
Local Governments ; while we think that larger-scale finance mus^ be for the 
present provided by private agency, though we contemplate the ^rant of 
Government assistance in»special cases. The welfare of industrial workers must 
he entirely a provincial concern. 

Departments of Industries have been formally sanctioned by the Secretary 
of State in some provinces (Madras and the United Frovinoes), and in most 
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others tentative nieasurcss of a similar character have been taken by local 
administrations. 

We think that the recapitulation of our proposals, which we have given 
in this chapter, will show that the responsibilities of provincial Governments 
in respect of industries can be successfully discharged only through i)rovincial 
Departments of Industries, which should be controlled by Directors of In- 
dustries. In these conclusions wo are supported by the almost unanimous 
opinion of the witnesses who gave evidence before us. 

306. The w'ork of provincial Departments of Industries should fall under Work of Fro» 
the following heads : — vincial Depart- 

(a) The direct encouragement of industries, including a large share in 

industrial research work, the provision of technical advice and 
assistance to industrialists, the examination of applications for 
special concessions,, and the grant, of loans to small and cottage 
industries. 

(b) The collection and distribution of commercial and industrial in- 

telligence ; tli(! Avork of jiassing GoA^erumont indents and of 
purchasing and insiicctiug certain classes of Government stores j 
the organisation of markets for local products ; the conduct of 
special enquiries and industrial surveys ; the holding of industrial 
exhibitions and the managemcni of commercial and industrial 
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museums. 

(c) The control of teebnical and industrial education This would 
necessitate the training of staff for, and the inspection of, in- 
dustrial schools ; the organisation and iuspection of apprentice 
classes attached to large Avorks, and the provision of the staff' 
for the necessary theoretical teaching. The Director would also 
have to take his share in the control of .the higher institutions 
for technical training. Funds for technical and industrial educa- 
tion Avould be provided from his budget. 

{d) The control of the staff employed for the local administration of th,c 
Electricity, Factories and Boiler Acts ; and the furnishing of 
advice to Government on the industrial and commercial aspects 
of tho Mines Act and of the rules for mining leases and pros- 
’pecting licenses. 

We desire to draw attention also to the necessity for some means of 
exchq.nging information regarding the experience gained in different provinces. 

Even in respect of cottage industries this is necessary. We J'ound at 
worlc in the local weaving institute of a certain province two types of looms, 
the use of which had been entirely abandoned, and for good reasons, in at 
least three other provinces which had tried them. We have made deflnito 
proposals to secure the exchange of information in rcspect'of technical and 
industrial education and of the purchase of Government stores. As general 
measures, periodical publicatious, occasional conferences, both general and 
sectional, and inter-provincial visits seem the host means of doing what is 
needed. 

307. We have further to consider what should be the relations of the Relations ol 
Director of Industries with the Agricultural and Co-operative Departments. 

With regard to agriculture, the functions of the Director of Agriculture would 
naturally include the collection of intelligence of commercial value regarding meats, 
the crops produced in -the province, which he should oommimicate to the 
Director of Industries ; though he himself should supply the essential informa- 
tion to the Director of Statistics. Agricultural engineering, including the 
demonshratiou to agriculturists of small power plants; should be under 

26 A 
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the (jontrol of the Direofcou of Industries. In Bombay, where until recently 
(1918) there was no Director of Industries, this work was controlled by the 
Director of Agriculture ; a similar course is, it is understood, contemplated 
by the United Provinces and Punjab Governments; and the Madras Govern- 
ment in 1916 placed the Pumping and Boring Department under the Director 
of Agriculture. The absence or comparative inactivity of provincial Depart- 
ments of Industries can be the only reason for such a course. Where a well- 
equipped Industrial Department is actively at work, it seems a waste of control 
to have one department putting in power plant for agricultural work and 
another for other small industries, side by side in the same district. The work 
itself is of a totally different character from that which properly belongs to the 
Agricultural Department, and valuable adaptations and improvements are not 
likely to be forthcoming except from a technical department which can control 
the work of industrial specialists. 

The connection of the Director of Industries with co-operative, work for 
industries has been discussed in Chapter XVIll. The intimacy of the relations 
between industrial imj)rovement and agriculture has been emphusised in 
Chapter V, and we here again draw attention to the necessity of the provin- 
cial departments in question being so co-ordinated as to secure close and 
harmonious working between all of them. This, we think, may be best attained 
by placing them directly under the charge of a single high official, preferably 
a Member of the Executive Council. It is clear that the functions of the 
Departments of Industries will be both extensive and important, and that 
they will involve a serious increase in the responsibilities of Local Govern- 
ments. Skilled control and an expert staff will be required, and full co- 
operation with industrialists and capitalists must be obtained. 

308. For the proper control of its staff and the efficient conduct of its Avork, 
the department should be supervised by the Director, who should be assisted by a 
provincial Board of industries, the members of which should be appointed by 
Government, in some cases on its own selection, in others on nomination by 
suitable public bodies. We have attempted below to work out a scheme which 
would bo suitable for those provinces where a wide field of selection exists 
among persons engaged in large-scale industries and comnjerce. But wo re- 
cognise ^at it may be desirable in other provinces, at any rate atffirst, to attach 
fewer powers and responsibilities to the Board. 

Three main suggestions have been made :— •(!) That the Director of the 
department should be an executive officer solely responsible to his Local 
Government ; («) that the department should be controlled by a Board of 
officials and non-officials, and that the Director should be its executive officer 
and under its orders ; (3) that the Director should work under the orders of 
the Local Government, but should be assisted by a Board, of which he would 

be the Chairman. So far Madras has adopted the first method and the United 
Provinces the third. No province has accepted the second proposal and rightly 
so, as it seems .to bo unworkable. There seems to us to be no doubt that 
the third course -should be generally followed. The Board should not be merely 
an advisory body liable to have its suggestions disregarded by the Director ; 
for it will be difficult to get responsible and competent men to serve on such 
conditions. In respect of all matters not specially excluded from its scope, 
it should be consulted, and in particular regarding the framing of the budget, 
the expenditure of budgetted fuuds, and the appointment and promotion of the 
superior staff, but discipline and ordinary office routine, as well as such matters 
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ki tke local administration of the Factories, Mines and Boiler Acts, should bo left 
to the Director. Where the Board is in agreement with the Director, action 
may be taken within the powers delegated to the department by the Local 
Government; where they disagree, the matter should be referred to the 
authority to which the department is subordinate. It is hardly necessary to 
add that the Director should not submit proposals to Government regarding 
questions in which the Board is concerned, without consulting it. 


809. Some diversity of opinion exists as to the composition and strength Compositioit and 
of the Board. We consider that it should be mainly non-oflicial. We do •5**“**'^ 
not think that it should be used to co-ordinate the work of the various other “ 
departments of Government which will come into intimate contact with the 
Department of Industries,- such as those controlled by the Director of 
Agriculture, the Itegistrar of Co-operative Societies, the Conservator of Forests 
and the Chief Engineer. In our opinion, the Board should be a link between 
merchants and manufacturers and the executive authorities of Government 
who deal with their interests. It is, v e think, worth while to recommend 
specially that adequate provision should be made for the representation of 
financial interests by the managers of banks or branches of banks established in 
the province. The post of Secretary to the Board should bo filled by an 
appropriate officer of the Department of Industries. 

The Board should be a small body, the size of which should not be loss 
than six or more than twelve, according to the province. In the case of a 
Board appointed from the business community of a jirovinee, it would hardly 
bo possible to appoint more than a single member with a knowledge of a 
subject like hand-loom weaving ; and such a member might not be helpful 
in respect of other matters. The Board should, therefore, have power to 
co-opt members for temporary or special purposes and. to appoint standing 
or temporary sub-committees, including persons from outside its own number, 
to deal with special subjects. We think that the development of the depart- 
ment would be facilitated by the formation of local or district committees 
which would be able to diffuse industrial information and would report to the 
central committee regarding matters of local interest. Further these 
committees should prove a powerful means of exciting throughout the province 
an active interest in the work of the department. 


310. It might be desirable to offer fees to the members of the Board and Payment <ll 
of tj^e sub-committees and to grant them travelling allowances for attending “ 2^5- 
meetings. This course is commonly adopted, not only in the case of the* otwmpBr 
directors of limited companies, but also of the members of Port and Improve- 
ment Trusts. 


ins meetings. 


311. The description which we have given elsewhere, and in particular in Qoalifloationg of 
Chapter XIV, of the duties which the Director will have to perform, and 
the proposals which we have made in this chapter regarding his administrative 
position and the working of his department, will show that he must be a man 
with special qualifications. Those include, in the first place, business sense, i.e., 
the capacity of appreciating the technical features of industries in their bearing 
on commercial possibilities, and the ability to form conclusions as to the commer- 
cial soundness of a scheme worked out by a technical expert ; the power of 
organisation ; familiarity with the practical handling of economic questions ; 
and loc|lt knowledge. If tnich a man be also an expert in any industrial branch, 
this will be a great advantage. Men of the above type may be found either in 
Government service or among the commercial community. Officials will 
probablji be aomewhat deficient in their appreciation of the business aspect of 
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industrial propositions and in their capacity for business management. Those 
of thorn who do not possess technical knowledge will be unable to add to or 
improve the suggestions of their technical stall', and it is not likely that they 
will be able to initiate new industrial proposals. N on-oflficials may or may not 
possess expert technical knowledge ; but they are less likely 'to have wide local 
knowledge, while the best men among them may not be willing to accept the 
comparatively limited prospects of Government service. Our remarks in this 
chapter have special reference to the initial appointments, which will give 
rise to the greatest difficulty. Later on, Directors will be provided from the 
Imperial Industrial Service, if our pro2)osals in Chapter XXII be adopted. 
Dor the first appointments, i)ower of organisation must be recognised as a 
factor of special importance. If, then, a jiroperly qualified industrialist or 
business man is not forthcoming, the balance of advantage in these cases is 
in favour of the selection of the Director from one or other of the existing 
services. Dut no undue delay should be allowed to elapse before replacing a 
non-techuical man by a suitable member of the Industrial Service. 

312 . We recommend that the relations of the Director and the Local 
Government should be as direct as possible, an end which may be effected by 
giving him the position of Secretary for commercial and industrial subjects. 
Proposals emanating from his dejiartmcnt will already have been scrutinised 
closely by the Board of Industries ; audit seems an unnecessary addition to 
have these further jmssed under reviciv by Secretaries with no special know- 
ledge or experience of the subject, though they should of course be examined 
in the Pinancial Dcjmrtmciit of the Secretariatydnd by the Secretaries dealirtg 
with other departments which may be affected by the 2>roposals. 

AV e have considered tlic arguments jmt forward on the other side. Some 
of them have been rocajntulated in a jiarallel case in iiaragraph lb of the 
Report of the Public Works Deiiarlmcni Reorganisation Committee. But 
with reterence to the views therein expressed, we think that the Director of 
Industries and Ins Board, dealing us they do with the economic and business 
asiiocts of a proposal as well as with its technical features, will not bo exposed 
to the risk of taking a narrow dejiartmental jioint of view. 

We recognise also that, as jjointed out by the Public Works Department 
Reorganisation Committee, the head of a department, wdio is also a Secretary 
to Government, may bo to some extent prevented from touring. But we think 
that this objection has been overstated. Although the touring work of the 
Director of Industries is important, it is confined to the area of a singli^ pro- 
vince, and his tours need not, owing to the nature of his work, be so prolonged 
as those of a Chief Engineer. Cases can reach him by post and he returned by 
him without undue delay ; and between his tours he will have ample oppor- 
tunities for personal discussion with the Member in charge or the head of .the 
Government. He would, in any case, require, except in the smaller provinces, 
the assistance of a Deputy. Director, who should be an officer as far as possible 
of iho type which we have indicated as required for the post of Director, and 
ibis assistance would set him free from routine inspections. 

Wo have also seen it urged that the scrutiny of a proposal by the Member 
in charge (or the head of a local administration without a Council govern- 
ment) and by his Secretary should be looked on as a single* administrative act, 
performed for the sak e of convenience by two separate persons. In practice, 
however, this arrangement involves noting by the mii^isterial subordinates of 
the Secretariat and by XJnd|er SecretariesT* with a consequent waste of time ; 
and we are of opinion that, if the Director of Industries and the Advisory 
Board do their duty properly, the case can be put before the respon^le head 
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as adequately as by a Secretary ; while in the eases that the Secretary at 
present sanctions on liis own responsibility, Ihe Director should himself have 
the necessary powers. A large proportion of the proposals sent up by him 
will be of a nature that should be decided on purely commercial principles ; 
and, with the opinions of the Director and his Boai*d to help him, the respon- 
sible Member of Government should have ample materials for coming to a 
decision. The cases referred should not bo numerous, if proper delegation of 
powers effected. 

. 318. We have already drawn attention to t he difficulties that will face a Salary of 
Local Government in selecting a suitable man to fill the post of Director, Director ol 
especially in the case of the first appointment ; and these, together with the * 

important influence which the poi'sonality of the Director will exercise over the 
tone and methods of the department, warrant a substantial rate of pay, sufficient 
to attract a good man and to retain his services for a roa.sonahly long period. 

The Director, at least in all hut the smallest provinces, should ho a man with 
long Indian experience, which shonld probably not be less than 15 years. Such 
a man, if in the Indian Civil Scrv'ico and of abilities above the average — and 
these will be needed in such a post— will he in rcccijit of not less than Ils. 2,000 
a month. Members of the other services nould he drawing somewhat loumr 
pay. A man who has started in commercial life nithout family or other 
interest would at that time probably he a junior partner in a hu.siness house, 
with prospects of a largely increasing share in the concern. We have already 
stated that the Director of Industries should hold tlu' full status of a Secretary 
to Government. Thc.se considerations seoiu 1o us to justify in the provinces 
of chief industrial importance, such as Bengal, Bombay and Madras, a salary of 
Bs. 3,000 a month, which might, in tliccase of a man taken from an existing 
Government service, he readied by incremental stages starting at a figure 
based on, but somewhat exceeding, his salary in the regular line, and graduated 
so as to reach the maximum in about 5 years. I’urther prospools in th(‘ imperial 
department also await a successful ])roviucial Director, ^ In the case of tlie less 
important provinces, the maximum salary might range hoi ween Its. 2,000 and 
Es. 2,500. Wo recognise til at the nature of the vork will vary greatly from 
province to province, and that the possible sources of recruitment will be 
numerous. We therefore think it undesirable to do more than indicate 
generally the limits of salary likely to bo found suitable, leaving the Local 
Governments to work out tlieir initial proposals to suit individual cases. 

To secure really outstanding men for the first appointments, it may prove 
necessary to give specially favourable terms, even in advance of those 
suggested above. 


314. A Depiaty- Director would he required at first in only tlie larger and 

provinces ; and he should receive a salary, which might suitably be incremental, duties of other 
beginning at Bs. 1,000 and rising to Bs. 1,500. Deputy Directors may, in 
first instance, be recruited from Government services or from the commercial Industries; 
community, and later from the Imperial Industrial Service, as explained by us Deputy 
in the following chapter. Directors. 


315. The industrial engineers who would he required in the provincial industrial 
departments would bo concerned mostly in the erection of small power Engineers, 
plants and in advising on tlie erection of machinery in factories ; specialist 
knowledge, where needed, would be provided, as a rule, by seconding special 
men from the cadre of the Industrial Service or by temporary appointments. 

They must be good all-round men with a wide range of practical experience. 

Men of the class required should be recruited in the first instance as explained 
by us in the next chapter, but they will need training and practical experience 
before they are fit to be placed on responsible work. As we point out there, the 
engineer staff should form the basis from which our proposed Industrial Service 
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«ill be built up, and for exceptionally qualified men there would be prospecta 
of rising to administrative rank. 

316. The work Chemists in the provincial departments wiU be mainly 
of an analytical character, and men with adequate qualifications can be 
obtained on salaries of Rs. 300 rising to Rs. 600. 

317. To carry on the current duties of the Department of Industries 
throughout the province, it would be necessary to create a number of territorial 
charges, the size of which would depend on the work to be performed. Each 
should be supervised by a circle officer, whose duties would comprise the 
general supervision of all but the most important local activities of the 
department. He would he its representative on the spot and the channel of 
communication between the people and the department. He would receive 
requesf-s for assistance, make local inquiries, prepare schemes and supervise 
minor works. He should invariably be nn engineer with a general experience 
of industrial work. Such appointments could be filled best by local men, who 
are more easily able to establish friendly relations with the p’eople and can 
tour more freely among them.- Their salaries should generally range between 
Rs. 200 and Rs. 700. 

318. A senior office assistant on Rs. 500 or thereabouts would be required 
in all but the smallest provinces to collate and keep up to date the commercial 
and industrial information furnished to or collected by the Industrial 
Department, and to supervise the office work in connection with the checking 
of indents and the purchase and supply of stores. 

319. We give below a statement showing the officers who would constitute 
the superior staff of a Department of Industries in one of the larger provinces. 
Some of these would be officers drawn from the Industrial and Scientific 
Services, and the remainder would be either exports on temporary agreements, 
or officers recruited for the local Industrial Service, which each provincial 
department would require. The list is inclusive, and all the officers comprised 
therein might not be 'I’cquired in any one province at one tinlle. Wo 
have formulated in the next chapter our proposals for the constitution of 
an Industrial Service, but, for the saFo of convenience, we have anticipated 
these by indicating in the statement the officers who would ordinarily be 
members of that service. 


Indnstrial Service. 

Scientific Services. 

Local Staff. 

Special 
experts m 

Director. 

♦Professors in tech- 

Circle officers. 1 

Supervisors 

Tanning* 


nioal colleges and 


(Erecting). 

i 


Deputy Director. 

schools. 

Superintendents of in- 

Glass. 

Inspectoi's (Main- 

Indnatrial Engineers. 


du4rial schools, who 
will be qualified ex« 

tenance). 

Silk, 

Principals of colleges. 


perts in the main 
industry taught in the 


Dyes. 

Inspectors of Factories. 


school. 


Oils. 

Eleotrio InspoctoTSe 


Junior, staff of tech- 


Metal irorking. 


nical colleges and 


^Professors in technical 
colleges and schools. 


schools. 

Inspectors of Boilers. 

1 

Aisutant Mechanical 


Electro-plat* 

ing. 

Pottery. 



Engineers. 


Ceramics. 


• Th0M mil be loiretiinei engineers, sometimes indnstrinl ob^mists, etc., «nd rrlH s« exnwts and 
eoninltaata in their special snbieeta. 
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CHAPTER XXII. 


AH IMPERIAL DEPABTMEHT OF INDUSTRIES. 


320. We have already explained that there will he certain industrial ol 
problems of importance common to more than ooe part of India, whicli in each 
case involve the employment of a comparatively numerous body of technical thg 
experts to investigate them, it may he on a commercial scale, and to pro- Oovenunent lor 
pound promising solutions. These are sufficiently important and sufficiently 
correlated, both in themselves and in the public mind, to justify special ^ 

treatment, and they involve interests which deserve separate representation in 
the Viceroy’s Executive Council. They are more closely allied with manu- 
facturing industries than Avith the production of raw materials, and va^o conse- 
quently see no reason for gi'ou])ing them Avith Agriculture and Forests, which 
would thus remain, as noAv, associated with Irrigation, the administration of 
Land Revenue Law, the collection of Land Revenue and the control of the 
Veterinary Service. 


It is thus a most important duty of the Governilient of India to pro- 
vide the machinery required to ensure the uniform development that alone 
will make the country self-contained, both economically and for jmrjAOses of 
defence. From this point of view% India’s most prominent present deticiencics 
are the absence of provision for the smelting of metals and consequent pi’o- 
duction of alloys, the manufacture of chemicals and the utilisation of the 
by-products of destructive distillation of coal and w'ood, the manufacture of 
rubber, now exported in a raw slate, the preparation of foodstuffs for transport, 
the production of the better qualities of leather and the utilisation of the 
natural Avealth of the forests for the recovery of drugs, essential oils and 
dyes. In addition to the production of these essential materials, the organisa- 
tion on a large scale is also necessary of manufacturing operations for the 
production of articles, many of which will probably not he undertaken in the 
near future without some form of Government guarantee or support. This 
applies especially to the manufacture of electrical machinery and certain 
special forms of mechanical plant, such as internal combustion engines, 
machine tools, and heavy steel forgings. In most of these enterprises it is 
obvious that only Government can be expected to give an effectual lead. 
Similarly, propositions for the development of hydro-electric power involve 
concessions either for development or distribution independently of provincial 
boundaries and beyond the functions of Local Governments to regulate. 
We consider that our administrative proposals will meet these requirements 
without trespassing on the rights and funetions of provincial Governments in 
connection with their own local problems, whether social, economic or 
industrial. In designing this central • machinery, wc are not in any way 
reducing the authority of Local Governments ; for the programme of progress 
which we propose for them will, if conscientiously undertaken, demand a great 
increase of effort and of co-operation both on the part of the respective 
Governments and of the peoples under them. We are not taking auay 
responsibilities from Local Governments in order to centralise them in the 
Government of India, but, on the contrary, are proposing additional activities 
for both, especially the latter, which, according to the majority of our witnesses, 
has been out of touch with the commercial tvud industrial needs of the 


country. 
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321. The duty of supervising and stimulating such important interests, 
many of which are vital both on economic and on military grounds, could 
not fairly he left to Local Governments, as the whole programme of industrial 
development must be framed on* a national basis and, in particular, to meet 
military needs which will vary from year to year. Although some of these 
industries which are required for the direct production of lethal munitions will 
presumably be carried on in factories owned and administered by Government, 
by far the majority of theiiT might more suitably be entrusted to private 
enterprise; but, if the latter are left to unassisted piivate enterprise, their 
development will be unequal, and only those will be taken up which offer the 
largest and quickest returns on comparatively small capital risks. Many of 
these industries also flourish only in family groups, and, unless the State is 
made responsible for the encouragement and maintenance of the economically 
weaker members of such groups, even the more remunerative enterprises may 
be neglected to the detriment and possible danger of the country. Experience 
of the past three years has drawn attention to the fact that the requirements 
of modern civil and especially industrial life largely coincide with the list of 
essential munitions of war, and that questions of defence are vitally connected 
with those of industrial development. After the war, India will find herself 
face to face with nations struggling to recreate their wealth and to emerge 
from the economic .morass into which tiiey liave been plunged. All industrial 
problems will then assume an enormous importance for this country ; and 
without wise guidance and the wholo-hoarted and energetic prosecution 
of a strong constructive policy, India cannot possibly become strong and 
self-supporting, and cannot possibly fulfil her duty to herself and to the 
Empire. ' 

We have proposed in this report an extensive scheme designed not only to 
remove the existing industrial deficiencies that threaten national safety, but to 
strengthen and enrich the country as a wliole, by providing it with the necessaiy 
equipment for increasing its powers of production. A necessity therefore exists 
for a central authority organised alike for the general control of this policy, and 
for the actual execution of such parts of it as we have shown cannot be suitably 
undertaken by Local Governments. N o avoidable delay can be allowed to 
occur in the prosecution of this policy, and care must be taken that progress 
must be on oven and continuous lines, and dangerous gaps avoided. These 
functions can only bo performed by a special department of the Imperial 
Government. 

Naoenity !or a 

Board of 

IndnsttieB. 


322. The Imperial Department of Industries would control the administra- 
tion of the various Acts with which it is concerned, and would be responsible for 
the general direction of the accepted industrial policy of the country, including 
technical and industrial education. The remaining duties of the department 
would consist of the initiation and running of any imperial pioneer and research 
factories that may be needed; the management of full-scale Government 
factories ; the framing of schemes for assisting private enterprise of a class 
for which an imperial agency would be required ; the supply of stores ; 
the collection and dissemination of commercial and industrial information; 
and the direction of such scientific and technical services and departments as 
come under its control. The latter class of duties will involve much work of 
an executive nature, which cannot conveniently be performed directly by a 
department primarily constituted, like other departments of the Government of 
India, for the consideration and enunciation of matters of general policy. 

An organisation of suitable constitution and powers will, therefore, be 
required for the performance of the administrative and executive duties 
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described above. In view also of the growing complication of Government 
work, it is desirable to free the Member in charge from as much routine as 
possible, and leave him leisure to deal with questions of policy. 

The executive and administrative duties of the department, many of which 
require special technical knowledge, should be performed in subordination to 
the member by a group of responsible officers whose experience and qualifica- 
tions can be best utilised by combining them in a single body. This body we 
propose to call the Indian Industries Board. Its constitution and functions 
will be outlined after enumerating the various heads of work and subordinate 
departments for which the Member in charge would normally bo responsible. 

They are obviously in excess of what any one individual could effectively 
control, while carrying on his duties as an Executive Mond)er of the Viceroy’s 
Council. 

823. Wo have, however, still to explain wluit, in our opinion, should bo 
the precise relations between tlu' Member in charge and the Board. We have ^ charge and 
considered the desirability of providing the Member with a secretariat and the Board, 
departmental establishment, in addition to the ostablisliment attached to the 
Indian Industries board. We recognise that the Member might with the help 
of a separate secretariat be able to bring a more independent judgment to 
bear on the Board’s projiosals. But the I'xtva cost involved, and the delay 
and waste of work caused by the double noting, would more than outweigh 
the above advantages. The Member, after all, is responsible not only for 
laying down the general policy of the dejiartment, but for securing its energetic 
pi’osecution ; and we think tiiui this respousibilitv can be host maintained, not 
by placing him in the seat of a detached critic, but by emphasising his 
position as departmental head. He should, mc think, be President of the 
Board, without the charge of any specific branch of work. This would enable 
him, in considering any question that may come before the Board or any 
proposal that may emanate from the head of a subordinate department, to take 
a view which would be free from the departmental prepossessions that may 
affect his colleagues. It will also .keep the other members of the Board 
sufficiently in touch with the general policy of Governmeni, to prevent 
inconvenient divergencies, resulting in friction or waste of work. The 
Member, as President of the Indian Industries Board, must have full powers 
as he has full responsibility, and should, therefore, be iu a position to overrule 
the views of his colleagues ; they should, however, have the right of placing 
their opinion on record in such cases. 

324. The subjects and departments at present under the control of the Fanotioiu ol 
Department of Commerce and Industry, which mo have either specifically 
recommended for allotment to the proposed Department of Industries, or Tndriiitriw, 
w'hich should fall to its share, in view of their nature and associations, are 
the following 

1. Geology and Minerals (including the Geological Survey of India 

and the administration of the Indian Mines Act). 

2. Salt. 

3. Indian Explosives Act and the Indian Fotroleum Act. 

4. Stationery and Printing. 

5. Inventions and Designs. 

6. The collection and distribution ol commercial and industrial 

intelligence. 

7. The supply of stores, which, under our proposals, will include the 

receipt of indents and their examination and distribution for 
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purchase in India or abroad ; and the administration of the 
Department of Stores. 

8. The Indian Factories Act, 

9. The general encouragement of industries, including the grant of 

assistance or concessions to industrialists in oases of more than 
provincial importance. 

10. Advice to Local Governments regarding the improvement of industries 

* and the conduct of technical and industrial education, the latter 

of which duties has hitherto pertained mainly to the Department 
of Education. 

11. The administration of the various Acts relating to steam boilers. 

In respect of some of the above heads (Nos. 2, 6, 7, 9 and 10), we have 
proposed a considerable increase and modification in the scope of the existing 
work. In Chapter XV M^e have recommended that the following subject 
be transferred from the charge of the Public Works Department to the 
Department of Industries : — 

12. Electricity. 

Wo think that the Department of Indusiries should also bo mad(! 
responsible for the following- heads, if they are placed under the control of a 
civil department : 

13. Ordnance factories. 

14. The inspection of ordnance manufactures. 

The proposals which ^VG have detailed in Chapters IX and XIV of our 
rejjort would also involve the control by the Department of Industries of the 
following entirely new heads : — 

15. General direction and application of chemical research, and the 

control of the proposed Chemical Service. *“ 

16. Imperial factories for lesearcluor demonstration. 

We have jii’oposed that chemical roseartjh and the Chemical Service 
should be under the Department of Industries. Of the other scientific services 
recommended in Chapter IX, those relating to bacteriology, botany, entomology 
and zoology will be so closely in touch with the work of the Agricultural and 
Forest Departments that tlnjy umuld naturally come under the same depart- 
ment of the Government of India. The Chemical Service would, it is true, 
lend its officers to practically every department of the Government of India, 
but its relations with industries would be so numerous that it should certainly 
be brought for administrative purposes under the proposed Department of 
Industries, The subject of geology and minerals wjjuld also have its nearest 
associates in the chemical group. There remain a certain number of technical 
industries, such as tanning and the manufacture of glass ' and of certain 
chemicals, including dyes, which would require laboratories for research, 
research factories and sjnall pioneer factories on a commercial scale; The staffs 
of these should include chemical technologists, and, as these factories would not 
be permanent, the cheapest way of staffing them would bo to borrow men from 
the Indian Chemical Service. 

With reference to items 13 and 14, ordnance factories and the inspec- 
tion of ordnance manufactures, we have already stated in Chapter 
XIV that ordinarily we see no reason, for the existence of full-.scale 
Government factories, except tor the production of Ifethal munitions. 
We have taken no evidence regarding the working and control of these 
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factories, but we have contemplated the possibility of their being placed under 
the Department of Industries, because their operations must be conducted 
on business and technical lines very similar to other activities of that depart- 
ment. If it be decided to hand over these factories to the control of a civil 
department, they would naturally he administered nith direct regard to 
military needs (and it should not be difficult to i)rovidc an appropriate 
mechanism in the form of a Munitions Council to ensure this end), while they 
would be actually managed by specialised technical officers. 

We think that the Department of Statistics should be left under the 
control of the Commerce Department of the Government of India, while 
Fisheries should not be handed over to the Dciiartment of Industries, unless that 
department is also eventually required to take charge of Agriculture and 
Forests. 

325. It will be observed that the heads of business n hich would be placed Duties and 
under the Department of Industries, fall naturally into three classes, with 
reference to their subject matter and to the qualitications reejuirod by the 
supervising member of the Board. The Indian Industries Board should, Board, 
therefore, consist of three ordinary members apart from the I’resideut. The 
member dealing with heads 1, 2, 3, 15 and- 16 should be a man "whose educa- 
tion had combined a scientific training with subsequent practical experience 

in subjects such as those which form the equipment of, say, a consulting 
mining engineer or of a technological consultant. Ileads t, (5, 7, 8, 9 and 
10 are matters into which general^ business qualifications mostly enter. It is 
important that the same member should be in control of heads 6 and 7 to secure 
close relations between the Controller- General of Stores and the Director of 
Commercial and Industrial Intelligence. Finally, heads 5, 11, 12, 13 

and 111 arc concerned either with actual commercial ])roducti#n or with the 
business aspects of industries, and could suitably be handled by An officer 
possessed of business experience, though his predominant qualification should 
ordinarily be a knowledge of engineering. 

We consider it desirable that, if possible, one of the members of the Board 
should have had actual business experience. 

The equipment of the three controlling officers, wdiosc functions wo have 
indicated, will thus cover almost all requirements in any branch of industrial 
development or administration, and we have already stated that we think it 
desirable to combine the three officers in a Board. When an officer is dealing 
with a proposal of importance, even where it relates exclusively to subjects 
under his own control, we think that personal discussion "udth experienced and 
highly qualified colleagues, "whose charge consists of allied subjects, cannot fail 
to be of use. Discussion by the Board will be of special value in dealing 
wdth requests for concessions and for assistance to private industrial under- 
takings, and with proposals for the pioneering of new industries % Govern- 
ment ; the disposal of such matters often involves very . difficult questions, but 
these must be systematically examined and decided, if our proposed industrial 
policy is to be effective. 

326. The salaries of the regular members of the Board should be Bs. 4,000 Salaries and 

a month each ; their position and qualifications demand good pay, and that responsibilities 
proposed would mark their difference in status from officers immediately membeni. 
subordinate to them, whose salaries would range from Bs. 2,000 to Bs. 3,000. 

The members of the Board should be appointed for a term of five years. 'J o 
attract suitable commercial men who have proved their qualities in business, it 
may be necessary to offer a pension, and we consider that it would be advantage- 
ous to provide for a renewal of the period of membership in very special cases. 
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Secretary to the 
Board. 


Location ol the 
Board. 


Necessity lor a 
Adviser. 


Organisation for 
carrying ont the 
arark ofihe 
dowriauBiite 


Each member should have power on his own responsibility to decide cases 
arising from the branches directly under him of less importance in point of 
principle or the amount of money involved; where other branches are 
concerned, a reference should be made tathem ; but in more importajit matters 
it would be desirable to invoke the collective responsibility of the Board, The 
members of the Board should tour regularly and frequently ; and their 
collective functions are not likely fo be exercised with sufficient frequency to 
interfere with this duty. 

327. The Board would require a Secretary, who should be Secretary to the 

Department as well as Secretary to the Board. He should draw a salary of 
Bs. 3,000 a month. An Assistant Secretary would also be needed for each of 
the three groups of subjects that forms the portfolio of each ordinary member 
of the Board. * 

328. After careful discussion of alternative plans we feel compelled to 
recommend that the headquarters of the il^oard should bo with the Government 
of India. We have considered the possibility of separating the Member in 
charge from the rest of the Board, which would have made it possible to locate 
the latter body at some other centre. We fully realise from the unsatisfactory 
experience of the past, the imperative necessity of keeping .the activities of the 
Board in close touch with the industrial life of the country. But we think 
that this need will be largely met by the fact that the officers controlling the 
various departments under it would be wq^king in largo industrial centres, 
while the members themselves also would have had considerable industrial 
experience and would tour regularly. It would, moreover, be difficult to 
select an industrial centre as the headquarters of the Board, without introducing 
a bias that might react unfavourably on other centres. Further, the importance 
of maintaining close contact between the Board and the Member in charge 
is very great. Without it the work of the Board would be delayed and tend to 
become ineffective, while the Member in charge of the Imperial Department 
might lose touch with the concrete facts on which the indusirial policy of 
Government must be based ; misunderstandings might arise, and the Board 
might lose sight of the wider aspects of policy by which its jiroceedings should 
be directed. 

329. To ensure that the proposed department follows sound financial 
methods and to save the delays which necessarily arise, if references to the 
Finance Department are conducted by ordinary departmental routine, we 
recommend that the services of a Financial Adviser, with similar powers and 
functions to those of the Financial Adviser to the Army Department, be made 
available for the Industries Board, as well as for the Department of Industries. 
His services would be of special value, if the Board be made responsible for 
the control of ordnance factories. This officer might conveniently be given a 
seat on the Board of Industries. This would secure for the Department of 
Industries a close understanding with the Department of Finance. The 
Financial Adviser need not be a full-time officer, but should represent the 
Finanflb Department, with powers to sanction expenditure within specified 
limits or to refer at his discretion proposals for expenditure to the Finance 
Department. 

330. Our proposed organisation, both imperial and provincial, would 
require the services of a number of officers capable of exercising large adminis- 
trative responsibilities of different kinds. It is clear, however, from the 
description of their dutira given in the foregoing chapters, that the nature of 
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thdr work would in many cases require engineering experience and in almost 
all practical acquaintance with business methods. The difficulty which 
Government will experience in obtaining such men can only, we think, be 
overcome by training them in an Imperial Industrial Service, and we shall now 
outline the manner in which this service should be organised. We propose 
in the first instance to discuss the working of the scheme after the initialatages, 
and to deal later with thfi difficult question how it should be started and 
built up. The suggested imperial department would require suitable controlling 
and junior officers for work under the following heads : — 

The administration of the Mines Act, which is carried out by the 
Department of Minos. 

The Department of Northern India Salt Revenue, which will, if our 
projwsals are accepted, be concerned almost entirely with the 
production of salt from sources under imperial management. 

Inventions and Designs, the law and regulations regarding which are 
administered I)y the Controller of Patents. 

The collection and distribution of commercial and industrial intelli- 
gence obtained from provincial and imperial officers by the 
Director. 

The supply of stores, which will require officers under the Controller- 
General of Stores and the provincial Directors of Industries for 
purchase and inspection. 

The Indian Pactories Act, which is administered by provincial depart- 
ments consisting of Chief Inspectors and Inspectors. 

The general encouragement of industries, including the grant, of assist- 
ance and concessions to industrialists. 

Advice to Local Governments regarding the improvement of industries 
and the control of technical and industrial education. 

The administration of the various Acts relating to steam boilers. 

This head of work would be carried out in the same way as in the case of 
the P'actories Act, by staffs under Local Governments. 

Electricity. The Imperial Government has at present an Electrical 
Adviser, while the Local Governments have Electric Inspectors. 

Government factories for research or administration. 'I hese would he 
worked by engineers, technical specialists and chemists. • 

The Controller- General of Stores would fix contracts for the supply of 
ajrticles, among which engineering materials would be the most important. His 
staff w'ould consist of purchasers apd inspectors for textile goods, timber and 
furniture, tools, machinery and manufactured or partially manufactured 
metals. 

The Director of Cotnmercial and Industrial Intelligence w^ould collect 
information regarding the prices, movements and availability of raw materials 
and manufactured articles, new industrial processes, and the progress of 
industries in India. 

331. Provincial Directors would have a wide range of responsibilities. 
They woul^ advise and assist local industries of all kinds in technical matters 
and, would in many cases give direct financial aid. They would control 
industrial and technical education. They would collect industrial and 
commercial information, and would be the advisory of their Local Governments 
in industrial and commercial matters. They would arrange for the local 
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purchase and inspection of stores. They would have under them a staff including 
engineers, technological chemists, specialists in various industries, craftsmen, 
and technical and industrial ^achers of various grades. The Deputy Directors 
would assist the Directors in most of these functions ; and in particular would 
themselves inspect institutions for technical education. They would assist the 
smaller private industrial concerns, and supervise the work of engineers and 
industrial specialists. They would also organise and administer the various 
forms of assistance to cottage industries. The special Intelligence Officers at 
Bombay and Calcutta would collect and supply commercial and industrial 
intelligence in these cities, especially in respect of foreign trade. 

Officers of the Imperial Industrial Service employed by Local Governments 
would be placed under their orders as in the existing cases of the Forest and 
Agricultural Services. ^ — 


3.'12. A number bf engineers would, as we have seen, be employed under the 
higher administrative officers both imperial and provincial. Though the 
majority of these engineers might be engaged either on short-term agreements, 
or with salaries and prospects designed to retain them in Government service 
only for short periods, wg tliink that some of the posts might serve as a useful 
training ground for higlicr administrative work. 

A eertain number of men with training in chemistry, geology, and 
specialised forms of engineering, such as mining (for example in the Salt 
Department) and electricity would also be needed. 


Arguments for 
creating an 
Lnpeiial 
Industrial 
Ser^e. 


333. A working basis for recruitment is thus indicated. It should not be 
difficult to select young men with a thorough training in engineering, but not 
yet definitely committed to any form of specialisation. If such men be 
recruited into a service with the duties and prospects of employment that we have 
described above, they would gradually acquire, in the less responsible depart- 
mental posts, business and administrative experience which would fit them for 
promotion to the higher grades. There would be some to whom the technique 
of their profession would make a stronger appeal, and these might prefer to 
specialise in different branches of engineering. 

If, on the other hand, no such service be constituted. Government would 
be left with a number of isolated posts, each of which would have to be filled 
by separate recruitment or by casual promotion, and tlie result would be 
discontent or inefficiency on the part of the staff, and constant trouble to 
Government in filling vacancies. Government would find it difficult to obtain 
men of the qualifications required for the higher posts by direct recruitment ; 
and would bo in competition with private employers, who will themselves need 
just tlio type of men that Government is attempting to obtain. Unless, there- 
fore, the prospects and prestige of Government service are such as to counter- 
balance the attractions of higher remuneration elsewhere, Government would 
have to be content with inferior men. The young engineer brought into 
Government employment may, under the scheme which we propose, reasonably 
count on promotion in due course to a post of Director, or of head of a depart- 
ment under the Industries Board ; or, if his abilities are adequate, to a member- 
ship of the Indian Industries Board itself. 

The parallel between these proposals and those for the scientific services 
is very close. In each case, we rely on the prospects of an organised service 
to facilitate recruitment by offering definite prospects and^ continuous demand 
for men of a particular type, of whom a regular supply would be forthcoming 
in response thereto. The service would afford an elastic and convenient system 
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of filling the various posts required throughout the country ; and its existence 
and traditions should inspire esprit de corpse and give its members 
administrative experience and opportunities for specialisation. These qualities 
are expensive to buy ready-made in the open market. We do not, in the 
case of either the Industrial or the Scientific Services, overlook the necessity that 
will arise for the recruitment op special terms of men for individual appoint- 
ments or lines of work, either from other Government services or from private 
employment, whilst outside consultants of high reputation will be needed 
from time to time to advise on specific problems. 

It will be observed that the staff for the manufacture and inspection of 
munitions is not included in the above proposals. This staff will have to servo 
under special regulations, to secure the preservation of secrets of military value. 

The ordnance factories will be a unit sufficiently large to maintain a service of 
their own ; but exchanges between this staff and the Imperial Industrial 
Service may occasionally be effected with advantage, and the latter would in 
any case provide a most useful reservoir for war purposes. 

831. Recruits for the Imperial Industrial Service should be men possessing The Imperial 
qualifications such as will l)o obtained by mechanical engineers who have passed 
through the courses of training that wo propose in Chapter X, or hy students'* 
of the existing Indian engineering colleges who have obtained the full diploma 
in mechanical engineering. Those qualifications are equivalent to, hut not 
necessarily identical with, those required for admission as Associate Members of 
the Institute of Civil Engineers. The age of recruitment should not usually 
exceed 25 years. All recruits should be selected by a committee working under 
carefully prescribed rules. We think it desirable, if the young engineers whom 
we propose to recruii, are to develo^ie into valuable men, that they should be 
encouraged after about three years’ service to take study leave, which should 
be given on not more than two occasions, and for not more than two subiects. 

The total leave so enjoyed should not exceed one year in all and should be 
confined to the first 20 years of service. Men within two years of their 
pension should not bo allowed study leave. Thesg conditions would, wo think, 
give the best results and prevent abuses. They might also be made applicable to 
the scientific services. 

The initial salary of men recruited under the conditions proposed above 
need not, on a pre-war basis, exceed Rs. A50 a month ; they should be on 
two years’ probation ; and should be eligible on confirmation for appointment as 
Industrial Engineers in provincial Departments of Industries, in Govern- 
ment research or pioneering factories, or even, in exceptional cases, as Deputy 
Directors. These latter appointments, however, should as a rule bo filled by 
men with not less than six years’ experience of industrial work under Indian 
conditions. The pay of Industrial Engineers should be incremental, starting at 
Rs. 600 on confirmation and rising by stages of Rs. 60 a year to Rs. 1,600, with 
an efficiency bar at Rs. 1,260. More highly paid posts should in all cases bo 
filled by selection. 

The ordinary conditions governing the grant of pensions for Government 
service should be applicable. 

836. We think itT necessary to point out that the work which the Industrial Possible 
Service would have to perform would eventually tend to change in nature. 

While it is impossible and useless to forecast the exact lines of alteration, the aen^we^ 
general trend, if the industrial policy which we recommend prove successful, the w(^ of file 
will probably be in the . direction of a lessened need for demonstration and depaxtBiMit 
pioneering work, and an increased necessity for research, technical education 

87 
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Special 

temporary 

measures 

required. 


and commercial and industrial organisation. The general characteristicvs of the 
staff employed would then become to a greater extent scientific and adminis- 
trative, and to a less extent technical than at present contemplated. But the 
possibility of this change is relatively distant, and it is unnecessary to make 
proposals at this stage for any consequent change in recruitment. 

336. To meet the situation which will exist before a regular Industrial 
Service has been built up, special measures will be needed. No time should be 
lost in introducing the proposed method of regular recruitment to fill the 
junior ranks of the service. But the selection of incumbents for the higher 
posts will be difficult, and there will be serious risks of failure and disappoint- 
ment, the results of which are bound to retard progreips. It is, therefore, 
necessary to move cautiously ; posts should not be filled merely because such 
posts have been created, and permanent arrangements should not be made until 
satisfactory candidates are available. A policy of judicious opportunism must 
be adopted in respect of the sources of recruitment. Suitable men may bo 
found in one or other of the existing services or in private employment. 
Though we think that engineering experience must even from the outset be 
regarded as a desirable basis, the capacity for organisation and genjeral business 
sense will bo of special importance in the case of initial appointments. Some 
indication of the lines on which we think that selection should be exercised 
in the case of Directors of Industries, which will be the most difficult of all 
posts to fill, has already been given in Chapter XXI. For these, and for other 
high posts, men may have to be engaged for limited periods and on special 
terras. 


Necessity for 

training 

Indians, 


337 . Wo have already alluded in Chapter IX to the desirability of increasing 
the provision for training young Indians in tlie higher branches of science and 
technology, thereby increasing in the country the number of potential recruits 
for the proposed scientific and technical services. We have made similar 
proposals for the training of young engineers of the kind required for the 
suggested Imperial Industrial Service. We recognise that at the outset there 
will bo some difficulty in obtaining recruits either from England, in consequence 
of the demands for qualified engineers for reconstruction after the war, or 
from India, because of the present relatively small field of selection. 

As the opportunities for technical training increase, however, wo believe 
that the necessity for importing specialists will diminish and that ultimately 
these services w'ill be mainly filled with officers trained in this country. 
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OHAPTEE XXIII. 

ESTIMATE OF COSTS. 

338. Tho proposals which we havo made for the doTolopment of Indian Scope and 
industries involve the creation of an Imperial Department with an Industries o* estimate. 
Board exercising e^cutive control over certain Government activities, some 
of which are already carried on and some of which are new ; of provincial 
Departments of Industries, ten * in number, which will also take over certain 
duties from other departments, but will be mainly occupied with new work^ 

We have prepared estimates showing the cost which the imperial and each of 
tho provincial Governments w'ould be called upon to bear. These estimates 
have been framed to provide for the work which, we think, may be done and 
the situation which, we think, will exist for some time after tiio end of the 
war ; and w'^e consider that the total proposed expenditure can bo worked up to 
with advantage within a period of from five to seven years. A perusal of our 
report will show^ that we do not contemplate any extensive schemes of 
Government participation in actual manufacturing operations, and we provide 
no estimate of the cost of such Government factories as it may bo found 
necessary to establish in the interests of national defence. Such expenditure 
would bo incurred in pursuance of definite schemes of working prepared by 
expert agency, and only after their necessity has been accepted by Government. 

Our proposals have in certain instances been framed only on general linos, 
and we have in some such cases suggested that expert committees bo appointed 
to work out tho necessary details. Moreover, the cost of experimental and 
demonstration work depends on tho extent to which ideas likely to be useful to 
industrialists are evolved by the staff that wo propose, and on tho nature of 
these ideas. This can bo determined only after detailed examination by that 
staff, based on some period of practical experience. The cost of construction 
and equipment of educational institutions and of industrial concerns is bound 
to be on a different basis under post-war conditions, and tho salaries demanded 
by scientific and technical experts are also likely to be affected by the new 
economic position. Eegarding all these items of cost we can bo certain only 
of one thing, that they will be much higher than before the war, but how much 
this increase will be, and how it will be distributed, it is impossible to foresee at 
present. We have, therefore, thought it better to adorpt pre-war rates in ail 
oases, a method which has the advantage of giving a fairly certain basis, on 
which readjustments can be made as soon as the course of events makes this 
possible. 

We have confined ourselves to (a) an estimate of the cost of tho superior staff, 
establishments, and ordinary oflBce contingencies required for the administra* 
tive organisations which we propose, (6) a rough estimate, based to some 
extent on the cost of existing institutions, of the initial and recurring expend- 
iture on research and education, and (c) a general indication of the scale on 
which, research and demonstration factories are likely to be conducted. Wo 
have not attempted to estimate the cost of office buildings for the staff of 
imperial or provincial Departments of Industries ; in some cases accommod- 
ation is already in existence ; in others buildings erected for war purposes 

* Stt nde b«adiogi in Stntbmenf I at the end of thU aiwptof . 
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may be made available ; in others offices may be rented ; local circumstances and 
probabilities which we have no means of ascertaining must be taken into 
account in each case. 

Some of our recommendations involve an increase in the cadres of the 
Agricultural and Forest Departments. These are in most cases either in 
siupport or in modification of projwsals emanating from those departments, which 
have been referred to us for opinion, or placed before us in evidence. We do 
not feel it necessary to work out the detailed estimates for these proposals ; 
this task can be more appiopriately performed by the departments in question. 


The Member in 
charge, 

Bs. 90,700. 


The Imperial Department of Industries- 

339. The charges on account of the Member would be ; — 

Rs. 

Salary of Member ........ 80,000 

Tour charges and travelling allowance ..... i0,700 

Total . 90,700 


The Indian 
Industries Board, 
Rs. 3,96,700. 


The pay of a personal clerk, etc., Avould i)e found from the Board’s estab- 
lishment provision. 

340. For the cost of the Industries Board no very useful precedent exists. 
The Indian Munitions Board, which is doing somewhat similar work, was 
started and continues under war conditions, and its functions in the purchase 
and control of supplies for large armies in the field naturally overshadow tlie 
rest of its work. The best basis to take is perhaps that of the Bailway Board, 
whose work is doubtless ■ greater in volume than that of the Industries Board 
would be, though it is probably less multifarious. 





Rs. 

Rs. 


3 Members (Rs. 4,000) 

• « 

, 

1,44,000 



Secretary (Rs. 3,000) 

• • 

. 

36,000 



3 Assistant Secretaries (Rs. 

1,0 OOJ . 


36,000 



Registrar (Rs. 800) 

• • 


9,600 




Total 


2,25,600 

2,25,600 


Travelling allowance and tour charges of 

the 




Board 

• 

• 

15,000 

15,000 

Estimated. 

Establishment — 






3 Superintendents 

« • 

. 

21,600 


One -half of 

Clerical . . • . 

• • 

• 

97,500 


Railway 

Board. 


Total 

• 

1,19,100 

1,19,100 


Allowances 

• • 


16,600 


Do. 

Contingencies . 

. 

• 

19,500 


Do. 

Special charges 


• 

1,000 


Estimated. 


Total 

• 

37,000 

37,000 



Gua^jd Total 

• • 

3,96,700 


The total of Es. 3,96,700 

compares 

with 

Rs. 6,12,000 for the Railway 


Board in 1913-14. 


As against this charge, we anticipate the possibility of savings on the cost 
of the Department of Commerce and Industry, which the Depiiirtment of 
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Industries should relieve of a substantial portion of its work. The expect- 
ation of savings is based on the work and establishment of the former depart- 
ment before the war, and without reference to any modification of these which 
post-war needs may entail ; we do not attempt anmt precise calculation in 
figures. The total estimate for the Department of Industries amounts to 
Us. 4,87,400, or, excluding fhe Men^ber, Bs. 8,96,700, against a charge of 
Bs. 3,46,000 for the Department of Commerce and Industry in 1913-14. No 
special provision is included for the supervision of ordnance factories ; wo 
consider that the members of the Board should be able to perform this duty, 
if necessary, without addition to their number. We also think that a separate 
whole-time Einancial Adviser will not be necessary, and have consequently not 
included his salary in these estimates. 

341. The nature and extent of the agency required for audit, apart ^rom Audit and 
the ordnance factories, depends very largely on the decision reached regarding accounts, 
the distribution of the purchasing organisation ; for the expenditure on stores 
would constitute by far the greatest portion of audit u ork. With tht' degree 
of decentralisation which may reasonably be expected in respect of stores, 
the cost of the necessary audit establishment should not greatly oxcectl that of 
the establishment required in the case of Delhi, which amounted in 1913-14 
to Bs. 45,848. Wo, therefore, estimate under tins head a lump sum of Bs. 00,000, 

The total expenditure On the Member in charge, tlio Board, and on audit would 
thus amount to Bs, 5,47,400. The incidence of this charge, which may bo 
looked on as the cost of general supervision and control on the total expend- 
iture for executive work performed by provincial and impeidal departments, 
is less than five per cent. 


Subordinate Departments 

342. Of the 16 heads of business which would, according to our proposals 
in Chapter XXII, fall under the control of the Department of Industries, there 
would be no additional expenditure in respect of items 3 ( Indian Explosives 
and Petroleum Acts), 4 (Stationery and Printing), 5 (Inventions and Designs), 

8 (the Pactories Act), and 11 ( Steam Boilers). 

343. Under head 1 ( Geology and Minerals ), we have suggested the Geology and 
appointment of a number of officers to inspect concessions of mineral rights Uinerals, no 
belonging to Government. We understand that proposals have been made for ®®®ltion. 
an increase in the staff of the Geological Survey Department, which provide for 

a number of officers sufficient, we think, to enable the department to perform 
this duty, at any rate for the present ; we, therefore, think it unnecessary to 
frame any formal estimate of the cost of our proposals. 

344. Under head 2 (Salt), we have suggested the desirability of handing Es. 800 
over to Local Governments the work of prevention in connection with the**^“*‘ 
extraction of saltpetre in the Punjab, the IJnited Provinces, and Bihar ; and 

of confining the work of the imperial department to the production and dis- 
tribution of salt from the sources at present under its control. This would in- 
volve the appointment of technical officers to the charge of the department itself 
and of the different sources of salt; but, in view of the fact that Local Govern- 
ments would probably arrange for the performance of salt preventive duties by 
amalgamating with their excise staffs such portions of the preventive establish- 
ment as might be handed over to them, we are unable te estimate the financial 
effect of this part of our proposals, though it should doubtless result in a saving. 
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Nor do we attempt any estimate of the lower establishment required for the 
actual extraction or production of salt, seeing that this would be increased or 
decreased according to the output which.it is desired to obtain. For the superior 
supervising staff we esti|pate the following charges : — 


iSuperlntendenti Bb. 2^000 ....... 

Manager at Khewra^ Rs. 1,000 — 100 — 1,500 (1,333^) . 

Manager at Sambhar, Bs. 750 
Manager at Bacbbadra, Rs. 1,000 j ’ 

Manager at Eohat . ") rnrv u 

Manager at Warcba . jK®- 500 each . . . . 

Chemist attached to the department for research and technical 
work, esiJeoially at Sambhar and Paohbadra, on an average 
pay of Rs. 1,000 ....... 


Rs. 

24.000 

16.000 

21,000 

12,000 

12,000 


Total . 85,000 


By relieving him of the duties of prevention, it should be possible to obtain a 
controlling officer, Avho may he styled Superintendent, on a salary of about 
Bs. 2,000. U ndcr these conditions, the expert officers of the department should 
qualify for promotion to the post of Superintendent, which would require a 
general knowledge of salt extraction and administrative experience only. 

Against this wc have to set off the cost of the corresponding portion of the 
existing staff : — 


Commissioner, Rs. 2,600 ...... 

Deputy Commissioner, Rs, 1,200—10 — 1,400 

Six Assistant Commissioners, of whom : 

One on Rs. 1,000 ....... 

^Ine on Rs. 000 ....... 

and two on Rs. 500—30 — 800 will bo replaced by tbe establish- 
ment above noted and the remaining two handed over with 
the preventive posts ....... 


Rs. 

30.000 

10.000 

12,000 

10,800 


10,400 


85,200 


Nett decrease . . Rs. 200 

This rearrangement of functions should result in a great improvement 
in the methods of mining and handling salt, and in the utilisation of by-pro- 
ducts which are at present wasted, yielding, it may he anticipated, a greatly 
increased revenue to Government without additional expenditure on superior 
establishment. 


^Clommeicial and 

Industrial 

Intelligence, 

Es. 61,600 
additional 


34)5. Under head C (Commercial and industrial intelligence), vtg propose 
the following increases : — 


Salarios-rDirector of CQmmercial and Industrial Intelligence, 
Rs. 2,500, against Rs. 2,000 at present. Note : 
Rs. 2,250 — 2,750 (or Rs. 2,750 — 8, 250) was proposed 
by the Government of India in their despatch No. 168, 
dated the 7th July 1916 .... 

Establishment ........ 

Allowances to Trade Correspondents .... 

Contingencies (extra) ...... < 


4 - 6,000 
4 - 12,000 
+ 12,000 
+ 6,000 


36,000 


Our recommendations for the strengthening of the Indian Trade OomraiBsioneris 
office in London involve (a) the appointment as Indian Trade Commissioner of 



an ofi&oer of tho rank of a provincial Director of Industries, and (6) the deput- 
ation of three officers seconded respectively from the Agricultural and Forest 
Services and the Geological Survey. The salary which a Director of Industries 
would draw when serving in England may be calculated at the equivalent of 
Its. 2,000 per mensem, or K«. 24,000 per annum, as against £1,360, the present 
pay of the Indian Trade Commissioner. An increase of Rs. 4,000 must be pro- 
vided on this account. The scientific officers would have about 10 years* service 
and would draw in India salaries of Rs. 1,000, Rs. 760, and Rs. 760, respectively. 

Under the ordinary rules, the salaries drawn in England by these officers would 
he approximately equivalent, at one shilling and four pence to tho rupee, to 
Rs. 666, Rs. 600, and Rs. 500, or a total charge per annum of Rs. 20,000. To 
these must be added a charge for books and periodicals and office expenses of 
Rs. 1,600, or Rs. 26,500 in all. No extra provision need be made for the 
Assistant to the Commissioner or for increase of establishment. The total 
increase under this head, therefore, amounts to Rs. 61,600. 

346. The system of purchase and inspection of stores which wo propose Stores, 
would have to be applied, both to stores at present purchased in England but 8,66,000 
to be in future purchased in India, and to stores at presemt purchased in India, 
whether under a regular system of inspootion as in the case of steel rails, or 
without any centralised or systematised organi.sation for purchase and inspec- 
tion, as in tlie case of oils, paints, and textiles. 

In preparing estimates of the cost of the organisation necessary for 
purchase and inspection we labour under the very great disadvantage of being 
unable to estimate, even approximately, tho volume of business which will 
have to be transacted. The stores ])Ought in England in 1913-14 were valued 
at just below £4,000,000, and the cost of the Stores Department of tho India 
Office was £62,000, an incidence of 1'6 per cent, on tho value of the purchases. 

Tho Stores Committee of 1906, for reasons stated in paragraphs 99 and 100 of 
their report, considered that the true incidence was at that time actually about 
2 per cent., and a somewhat similar percentage would be reached were the same 
principles applied to the figures for 1913-14. It is impossible to forecast the 
extent to which Indian stores will in the future replace those now obtained 
from England ; but it is certain to bo very substantial. The Stores Committee 
was of opinion (paragraph 63) that articles valued at one-seventh of the 
total sum spent in England could have been obtained in India in the year 
1904-06. Since then the manufacturing capacity of India has greatly in- 
creased, and an extensive range of new manufactures is likely to be started after 
the war. On the other hand, articles such as steel rails and cement, wholly or 
mainly purchased in England in 1904-06, are now obtained in India. 

Figures do not exist to show the total purchase in India of stores by 
railways and military and civil departments of Government ; but the sample 
figures given below for local purchases by railway store-keepers and by 
certain military departments will give some indication of their extent. 

Stores purchased in India by certain railways in 1914-16, Rs. 1,41,00,000. 

In this year the purchases of rails and locally manufactured iron and steel 
articles were necessarily very small. 

Purchases of clothing, leather articles, etc., by the Army Clothing 
Department in the year 1918-14 : — 


Imported 

Local 


Re. 

11.49.000 

16.88.000 
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Purchasing staff 
(Stores). 


The above covers only a portion of the clothing requirements of the army 
in India. 

Local expenditure on supply and maintenance of peace stores (other 
than food) by the Supply and Transport Corps in 1918>14, Bs. 17,63,000. 

We have already indicated our opinion in Chapter XII that the precise 
allocation of purchasing and inspecting functions between the imperial and 
provincial agencies can only be made after an examination in some detail 
of the position in respect of each of the important classes of stores produced 
in India. To enable, however, an idea to be formed of tbe system that we 
propose, and of the incidence of its cost on that of the articles purchased, we 
have endeavoured to frame a provisional estimate of a centralised establish- 
ment which could do all that was needed, with the exception of small 
purchases which would be effected through the proposed provincial agency. 
This estimate covers the purchase of articles such as boots and textiles at 
present dealt with by military departments ; but does not provide for the 
purchase of materials for ordnance factories. For the imperial Stores Depart- 
ment we propose the establishment detailed in Table A (para. 351). This 
department would receive all indents from departments directly under the 
Government of India and from Government railways ; and would be prepared 
to assist other railways by arranging to include their requirements in ranning 
contracts, or by direct purchase on their behalf, if they desired it. It should 
also receive from the provincial Directors of Industries indents for the supply 
of stores which cannot be purchased locally with advantage. There should 
bo a central office at Calcutta ; and two stores depdts, for testing purposes, 
one in Calcutta, one in Bombay. The stores depots would be for the receipt 
of miscellaneous goods which it may be necessary to examine and pass before 
they arc issued to indenting officers ; stocks should not be maintained at the 
depots. 

347. The purchasing would bo carried out by the following staff ; — 

4. One Deputy Controller, with three Assistant Controllers, dealing with 
the following groups : — 

1 . Electrical and mechanical appliances, hardware, 

implements and metals . « . One Assistant Controller. 

3. Bail way materials ..... Two Assistant Controllers. 


B. One Deputy Controller, with three Assistant Controllers, dealing 
with : — 

1. Textiles ...... One Assistant Controller. 

3, Leather and articles of leather . . . One Assistant Controller. 

3. Miscellaneous articles .... One Assistant Controller. 

0. One Deputy Controller, with one Assistant Controller, dealing with oils, 
paints, varnishes, and chemicals. 

It should, however, be possible to effect a considerable degree of delega- 
tion to provincial departments, especially in respect of certain ty^ies of 
machinery and tools, textiles, miscellaneous articles, oils, and paints. The work 
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of the above staff would consist mainly of fixing contracts ; casual purchases 
could probably bo best eO'ected in most cases by the provincial Directors. 

In addition a Supervisor of Stores Contracts, who should unite business and 
legal experience, would be required, to ensure contracts being drawn in due 
form and containing the proper provisions needed to secure the interests of 
Government. 

348. The senior inspecting offieers should eaSjh possess expert knowledge Inspecting staff 
regarding a particular class of materials. In all we anticipate that C 
inspectors and 20 assistants will be required. This staff should be under a 

separate Dejiuty Controller (inspection), to ensure their independence of the 
purchasing branch 

Table A gives details as to the superior staff and clcidcal and subordinate 
establishment which, we think, it would he necessary to em]doy. It will bo 
seen that the total estimated cost of the department amounts to Us 8 , 00 , 000 . 

349. Associated u itli this Stores Department would ho the present Govern- The Testing 
ment Testing House at Aliporc. It would necessarily require extension, both House at 
as regards personnel and laboratory accommodation. Fees arc now charged for Alipore. 
tests, and, if this system be continued, the Testing House and its establishment 

should bo self-supporting. 

350. Wo assume that the Controller- General, in addition to his general Possibilities of 
supervising function.s, would bo responsible for the transmission to the India decentralisation. 
Office of all indents wliich cannot be complied nitb in India. We liave 

provided for the equipment of tlie imperial Stores Department with a full 
staff of exports ; but it M'ill Jbe for the committee whose apjrointment wc liavo 
proposed to say to what extent the work of this department should he 
decentralised. As suggested in Chapter XII, the Controller-General of Stores 
should arrange for the centralised purchase of certain articles, such as the 
jiroducts of Indian iron and oement works, which require inspection by highly 
qualified experts ; he might also make running contracts for the supply of 
classes of goods M'hich are required on a large scale, such as certain kinds of 
textiles and oils, and the local Directors of Industries would make their pur- 
chases under these contracts. By this means, competition between provincial 
Governments would be avoided, and manufacturers would he placed in a more 
favourable position for dealing with Government orders. The provincial 
Departments of Industries would be equipped with a purchasing and inspacting 
staff capable of dealing with a fair proportion of the local engineering and 
miscellaneous manufactures. 

The provincial Stores Departments would have to deal with indents., the 
value of which would be roughly ’ proportional to the provincial revenues. 
work of provincial Stores Departments would not be confined to the purchase 
of stores required locally. Excepting, stores purchased by the Controller- 
General, all supplies required by provinces should be purchased by the stores 
agency of the province in which they are produced. The“ volume of business 
handled by these departments would,, therefore, depend to some extent on 
the manufacturing capacity of the province. 

351. Our jn’esent estimate involves an annual cost of eight and a half lakhs Incidence of ooit. 
of rupees and we think that purchases are not likely to fall short of 4^ crores, 

and naay considerably exceed that figure. The resulting incidence is thus 
less than two per cent, and, though decentralisation, if efficiency is to be 
maintained, is bound to add to the cost of purchase, some increase is possible 
without raising the incidence to an unduly high figure. 


28 
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Table A. 





*1 

Monthly. 




• 

Rs. 



Controller-General (Rs. 2,750 — 8,000) . 

2,916§ 

1' 

r Engineering 

Deputy Controller .... 

1,760 


j Textiles . 


Ditto ..... 

1,600 

0 1 

(^Chemical Industries 


Ditto ..... 

1,500 


Inspection 


Ditto ..... 

1,600 


^Railway Materiale (2) 

•s 




Textiles 




cz 

M - 

Chemicals and Oils 


7 Assistant Controllers, Rs. 800 — 1,200 

7,000 

h 

Machinery . 


(Average 1,000). 


p 

PLI 

Leather 

1 




[Miscellaneous 

J 




Inspection 


6 Inspectors, Rs, 800--l,200 (Average 

0,000 


Rs. 1,000). 


20 AsBlstant Inspectore, Rb. 450 — 700 12,000 

(Average Re COO). 

Supervisor of Stores Contracts . . 1,500 


Yearly. 

Rs. 


Total . 

Travelling allowance . 


85,666« 

7,260 


42,91 C§ 

(% 43,000)5,16,000 
Establishment .... 2,50,000 

Office rent, contingencies, and dep6t 

expenses . . . « 90,000 


Total • . 8,66,000 


Industrial Eflaca- 352. Under heads 9 and 10 (Encouragement of industries, advice to Local 

lion, Rs. 99,200. Governments, and industrial and technical education), the only expenditure 
incurred by the imperial department would be in respect of the staff of visiting 
experts, who would work directly under the appropriate member of the Indus- 
tries Board. The allotment of work among these should be effected by one of 
them, who might be styled Senior Visitor. A. small office staff, principally of 
tour clerks, would be required. The inspectors would be mainly concerned 
with industrial schools ; the inspection on behalf of the imperial department 
of the higher institutions would be largely performed by members of the 
IndiBtries Board and other high technical officers. 


Salaries. 


6 Visitors, Rs. 1,000 average . • • 

Establishment. 

Clerks (including tour clerks) , . . 

Servants ...... 

Allowances ...... 

Contingencies . . . ' , . . 


Rs. Rs. 
72,000 

72,000 


10,000 

1,200 

11,200 

12,000 12,000 

4,000 4,000 


Total . . 99,200 


Imperial assistance to industrialists, which falls under head 9, would take 
the form of guarantees, loans, subscription of capital, special concessions of 
raw materials at low prices^ or transport at favourable rates. It is impossible 
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io iorm any idea of the probable amount likely to be chargeable under thesd 
heads. A large proportion of the outgoings should be recouped when the 
aided concerns are in full working. 

363. Under head 12 (Electricity) the charges on account of the ^iectrical 
Adviser to Government would remain unaltered ; but allowance should be 
made for the cost of hydrographic surveys. R«» 8,00,00®. 

The object of these surveys should be to determine definitely where sites 
exist for the generation of water power, either continuously throughout the 
year or with only a short period of intermission during the hot weather. It 
is not intended that each scheme should be worked out in detail ; but merely 
that sufficient information should be gathered to enable a definite statement 
to be made as to the general possibilities of a site. The survey should be 
placed under a Public Works officer of the rank of Chief Engineer with a 
wide experience, which should include the construction of storage works and 
the administration of irrigation schemes. It would bo necessary to associate 
with him an electrical adviser, and it is for consideration whether the Electric- 
al Adviser to the Government of India could not perform this office. A certain 
amount of information of a not very definite character has already been collect- 
ed by the Public Works Department ; and this, avo think, should be carefully 
scrutinised with a view to selecting areas and sites for the initial investigations. 

It is impossible to say what the result of these preliminary scrutinies will be ; 
but it may be taken as certain that ton or a dozen proposals would be wortlj a 
personal visit on the part of the Chief Jiliiglueer and would ])0.ssil)ly justify the 
formation of survey parties for further investigation. It is also desirable at an 
early date to enquire into the potentialities of poAver supj ly from the great 
irrigation canals of Northern India and the PeHyar project in Madras. We 
may assume that it would be worth Avhile to begin with surveys at ten or a 
dozen different places, and that as many survey parties would be needed. It 
is not possible to furnish any very accurate estimate of the cost of the work ; 
but we assume that under the Chief Engineer two senior Executive Engineers 
would be required, and as many Assistant Engineers as there are parties 
established. We may take the cost of the Chief Engineer and his office 
establishment at Es. 60,000 a year, the cost of the two senior Executive 
Engineers and their, establishment at Ks. 40,000 a year, and the cost of each 
survey party at Es. 16,000 a year, or Es. 1,60,000 for ten parties. A lump sum 
provision of Es. 60,000 is also necessary for the establishment of gauging 
stations to measure the flow of water in streams, and rain gauges to determine 
the amount of rainfall in the catchment basins, which will bo mainly in 
places distant from established meteorological stations. It is probable that 
sufficient work would be found to keep this establishment for a period of about 
five years, making the total cost of this preliminary hydrographic survey about 
15 lakhs of rupees. 


364). We do not frame any estimates under heads 13 
and 14 (Inspection of ordnance manufactures). 


(Ordnance factories) Ordnance 

lactoriesand 
inspection ol 
ordnance 
manofaotnres. 


366. Head 16 relates to chemical research, and includes the Indian Chemi- Chemical 
cal Service. The cost of a portion of t his service has been taken against the ieseaich, 
various heads in which these officers will be employed. The scheme, however, 
must be at present regarded merely as a general proposal, until it has been 
examined by the committee which we have proposed in paragraph 123^ of 
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tmpeiial 
factories for 
research and 
demonstration, 
Rs. 1,00,000. 
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Chapter IX, and wo have, thcrofore, not framed estimates to cover the whole of 
tho scheme, though for the sake of oonvonionco m'o indicate the probable cost 
of tho nucleus administrative staff and laboratory. The increased cost in 
salaries for tho service generally has been roughly foreshadowed in our report as 
about nine lakhs of rupees. 

We estimate the cost of the nucleus establishment on the following basis. 
Wo may assume that the superior staff detailed below can be advantageously 
employed : — 


Rs. 

Chief Chemist, Rs. 3,000 ....... 30,000 

8 Chemists (of whom two will probably be physical chemists) on 

average pay of Rs. 1,000 96,000 

Allowance must also be made for the cost of salaried research students and 
of men brought in from time to time for special work from the Chemical Service. 
The reem-ring cost of the Pusa Institute, -with nine specialists and with an 
expensive farming estate to keep up, is approximately Hs. 5,12,000 ; that at 
Bangalore, with five specialists, is about Ks. 2,00,000, A total annual allotment 
of Its. 5,00,000 should cover the recurring cost of the imperial laboratory and 
nucleus staff, with all incidental charges. 

Our proposals also contemplate the appointment of three Deputy Chief 
Chemists, who would be located at difl’ereut centres of specialised chemical 
research, one or more of which might, be existing research institutes, as may be 
determined later. The cost of these officers is not, however, provided in this 
estimate, as this and other details of our scheme arc dependent on the con- 
clusions of the proposed comniitlee. 

356. In paragraph 364 of this chapter wo make provision for experi- 
ments and research which will include the running of pioneer and demonstra- 
tion factories under provincial Departments of Industries, such as, possibly, silk 
filatures and sugar or ^ur plants. The great bulk of the work under this head 
would be of provincial interest, but there would also bo a few cases in which 
tho results would be of much wider value and the expenditure and difiScultics 
involved often proportionately greater, and these, wo think, should be un- 
dertaken under the control and at the cost of the imperial department. 
As instances of experimental factories which could bo more appropriately 
started by imperial agency may be cited (a) glass works, on account of tho 
wide range of experts needed, and (6) wood distillation, which would yield results 
of very general application, and should be applied to a number of different 
species of trees. It would be for the Industries Board to decide on the best 
site for the factory in each case and to determine the exact object of the 
experiment, which should bo placed in charge of a suitable specialist. In some 
cases it would be possible, when the original scheme had been approved by tho 
Board, to place such a factory uudor the general supervision of the local 
Director of Industries, but in others, especially where the raw products dealt 
with are the property of a department like the Forest Dopartinent, it w'ould be 
necessary to retain it under imperial control, which would be exercised by a 
member of the Board. Apart from initial capital outlay, which can only be 
estimated when the individual scheme is worked out, and would generally be 
recoverable before the experiment is concluded, we think that the average nett 
annual cost should not be more than p>s. one lakh, though the budget provision 
for expenditure would, of course far exceed this figure. We anticipate that the 
products manufactured would usually more than cover the running expenses, 



efxclusive of the special staff and establishment which the experimental naiutt; 
of the work would involve. 

Frovinoial Departments of Industries- 

367. The expenditure of provincial departments would fall mainly under Heads of 
the following heads : — expenditure. 

(1) Administration and control. 

(2) Education. 

(3) Experiments and demonstrations. 

(4) Professional advice and assistance to local industries. 

' (5) Grants of loans, and supervision and inspection of rural industries. 

(6) The inspection of factories and steam boilers-. 

(7) Collection of intelligence. 

(8) Purchase of stores. 

tinder most of those heads, the previous experience available as a guide in 
framing our estimates is somewhat scanty. Wo may, however, now proceed to 
examine such as there is, and to draw therefrom such conclusions as seem 
ptoctical. 

358. The administration of provincial Departments of Industries should be Adminisiratton 
in the hands of officers of llio Imperial Industrial Service, and in each province 
there should bo a Director of Industries, assisted in the larger provinces by ’ ’ ’ * 

a Deputy Director. The services of industrial engineers will also be required, 
who would conveniently bo employed in territorial charges. In these charges 
they would carry out many of the duties which wo have assigned to Deputy 
Directors generally, besides advising and assisting OMmers of industrial 
plant, and administering the distribution of loans. In addition, staff may bo 
required, as we have already indicated, for the purchase and inspection of 
stores. In Bengal and Bombay there should also be two special Commercial 
Intelligence Officers of the rank of Deputy Directors. Chemists who would be 
members of the Indian Chemical Service would also be required for one or two 
provinces which will not have technological institutes at the outset. The 
salaries which these officers should draw in each province would usually be those 
which they would receive as members of the services to which they belong, 
and the probable average figures are exhibited in Statement I at the 
end of the chapter, from which it will be seen that the total annual cost 
amounts to Rs. 13,66,200. We have also proposed that the staff employed for 
the administration of the Electricity, Eactories, and Boilers Acts should be 
transferred to the Departments of Industries, * and only in the case of the 
Electric Inspectors, for reasons given in Chapter XV, do wo propose any 
additional expenditure. Eor these latter, we consider that a pay of Rs. 1,000 or 
Rs. 1,200 would be sufficient in the provinces where electrical installations are 
fewer in number. For the Electric Inspectors of Bengal and Bihar and Orissa, 
wo propose salaries of Rs. 1,500 in view of the growing developments in the 
coal fields j while the special importance which electricity is assuming in 
Bombay will, wo consider, necessitate a salary of Rs. 2,000 to secure an officer 
of ffrst-rate abilities. Tho cost of the necessary subordinate establishment has 
been calculated for one or two provinces, and approximates to two-thirds of 
the pay of the officers employed. This basis has been adopted throughout, but 
we have thought it advisable to distinguish between the technical suboi'dinate 
establishment, which would include the staff of the headquarters* laboratories and 
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Workshops, and the clerical and administrative staff. The superior staff of titte 
larger provinces would, as we have said, include industrial engineers who would 
be assigned territorial charges ; but, ultimately, as the subordinate territorial 
agency of circle officers becomes more efficient, we anticipate that some degree 
of specialisation will be found desirable ; and it may, for instance, prove 
convenient, while retaining at headquarters a single officer as Deputy 
Director who would assist the Director and would deal particularly with 
economic and business questions and commercial intelligence, to hand over the 
work in connection with organised industries to a second officer who would be 
j)re-eminently a mechanical engineer ; and to entrust the administration of 
loans to a third officer with engineering knowledge, who would have acquired 
special experience in dealing with rural and cottage industries. 

359. The statistical returns furnished to the Educational Commissioner 
show that in 1916-17 the total expenditure in India on technical and industrial 
education was Es. 27,17,913, made up as follows ; — 


TABLE B. 





* 

Expoudituic 

Number 

of 

studeniss 

Cost 

per 

student.# 




Rb. 


Rs. 

Engineering Collegee 

• • 

• 


1,819 

626 

Schools of Art .... 


• 

2,81,391 

1,695 

166 

Engineering and Surveying Schools . 

• • 

• 

3,02,694 

874 

346 

Technical and Industrial Schools 

• • 

• 

18,07,097 

10,037 

180 


Total 


27,17,918 




t 

* Note. — To sutiplify the figurcB, the small expenditure on female education, almost entirely in industrial schools 
is omitted from consideration throughout. 


The average cost per student in Table B requires a more detailed analysis 
before any deductions can be drawn therefrom. This ue now proceed to 
furnish in Table C, which gives details regarding the four engineering 
colleges under Government management. 


Table 0. 



Cost. 

Number 

of 

students* 

Cost 

per 

student. 

- 

Ks. 


Bs. 

Madras 

1,4 5, *96 

511 

284 

Poona ...... 

1,18,792 

220 

612 

Sibpur ....... 

2,33,795 

264 

' 528 

Boorkee . ..... 

Total' . . 

3,34,848 j 

8,26,781 j 

i 

804 

1,101 
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From Table C it T^ill be seen that tho cost per student varies from Bs. 284 
at Madras to Rs. 1,101 at Roorkee. The explanation for this great 
difference is that in Madras the students are non-resident and most of them 
are studying for subordinate grades, whilst at Roorkee the students are resident 
and a much larger percentage of them have in view the higher branches of the 
services. 

So far as is practicable, we have examined the budgets of the technical or 
technological institutions which already exist, few of which, however, provide 
as high a class of training as we contemplate should be given in tho future. 
As a typical example, we might cite the Agricultural College at Coimbatore, 
the budget allotments for which, in 1918-19, amount to Rs. 1,27,553. This 
college provides for the training of from 100 to 120 resident students. Besides 
teaching work, the staff also carries on a considerable amount of research, and 
manages an experimental and demonstration farm which yields produce worth 
Rs. 26,000 per annum. The nett cost per student is, therefore, under Rs. 1,000 
per annum. An examination which we have made of the cost of an engineer- 
ing and technological institute on the lines which we propose has led to 
somewhat similar results. In our estimates for technical and technological 
training we have assumed that the average cost of training would be about 
Rs. 1,000 per student per annum. This, wo think, is an inclusive figure. 

Wo have drawn attention to the urgent necessity for the training of 
mechanical engineers ; and we are indebted to the East Indian Railway 
Company for a detailed estimate (sec Appendix N) for a school of engineering 
at Jamalpur, on the lines we have proposed. The establishment of this school 
would involve a capital outlay of Rs. 2,75,000 and recurring charges of 
Rs. 1,60,000, and is intended to provide accommodation for 160 students. This 
estimate of capital expenditure allows for existing hostel accommodation for 90 
apprentices, costing Rs. 90,000 ; and this amount should be added to arrive at 
the total cost of establishing a school on the linos worked out by tho engineer- 
ing authorities of the East Indian Railway. The conditions at Jamalpur are 
somewhat exceptional, as the proportion of European apprentices is unusually 
Jarge. We have prepared an estimate for an engineering school associated with 
a large engineering establishment, in which all the apprentices would be Indians, 
and we find that the capital outlay required on a basis of 200 apprentices works 
out at about Rs. 2,000 per head, and the average cost per annum at Rs. 670 
per head. Considering that more than half the training of the apprentices is 
given in the workshops, the cost is very high ; but this is due to the fact that 
we consider it necessary at the present time to offer special inducements to 
attract a suf&cient number of educated Indians as apprentices. These induce- 
ments take tho form of free board and lodging in addition to the wages 
which they will earn ; but we anticipate that, as the prospects which will bo 
open to this class of student become better appreciated, the necessity for free 
board and lodging will gradually disappear ; and that in the meantime public 
bodies and individuals will offer scholarships to provide for students in excess of 
the number estimated. The artisan apprentices would also receive elementary 
technical instruction in the engineering school which we propose, but we do not 
consider that this will involve extra expenditure on bmldings, equipment, or staff. 

360. In regard to the capital cost of new colleges and institutes, we have 
not been able to obtain figures on which a reliable estimate can be based. Tho 
CoRege of Engineering in Madras is in coarse of transfer to a new building ; 
the sanctioned estimates amount to Rs, 17,75,000, and, allowing for the value of 
the plant and apparatus transferred from the existing college, we may assome 
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that the capital value of the new college will be Rs. 20,00,000. It will 
provide accommodation for 600 residential students. The majority of these, 
however, belongs to the upper subordinate and subordinate classes, and it 
is fair to assume that the accommodation provided for the staff and the 
equipment of the laboratories and workshops would have to be on a somewhat 
larger scale if all the students belonged to the advanced classes. Students of 
technology would, however, bo of various grades, and, while the capital outlay 
for -the highest gr^de would certainly be not less than Rs. 6,000 per head, the 
average for all classes would probably not exceed Rs. 4,000. 

We have been furnished by the Director of the Indian Institute of Science 
with a very detailed analysis of the capital expenditure incurred on that 
institution. The total ’ amounts to Rs. 23,50,000. At the very outside it is 
capable of providing accommodation for 100 research or advanced students. 
The expenditure in this case has been on a lavish scale and, making allowance 
for this, the capital outlay per research student need not have exceeded 
Rs. 20,000. Beside the educational returns on this expenditure in the shape of 
trained research workers, the commercial value of the research re'sults must 
also be considered, for it exceeds the total capital outlay on this institute. 

361. It now becomes necessary to frame some estimate of the number of 
students for whom higher education in engineering and technology should be 
provided. The Department of Statistics has furnished us with a return of the 
number of large industrial establishments in India, and of the number of 
persons employed in them. The number of establishments is 4,053 and of 
persons employed 1,135,147. The figures relate to the year 1916 and do not 
include any returns from the mines. We have not been able to make use of 
these figures, and we present them merely to afford some indication of the 
scale of ifianufacturing operations at the outbreak of war. But, with these figures 
before us, we think It will not be deemed excessive to provide for an annual 
outturn of 400 trained technologists and 400 mechanical engineers, capable 
ultimately either of becoming foremen, or of occupying positions superior to 
those of foremen. Taking the average length of the courses for technological 
students as three years, there would be 1,200 under training at any one time. 
The capital outlay involved would be about Rs. 60 lakhs, out of which, after 
assessing the valuation of existing facilities, Es. 40 lakhs may be taken as new 
expenditure, and the annual expenditure would be Es. 12 lakhs, to which must 
be added about Es. 7 lakhs • for the training of the civil engineering students. 
The course for mechanical engineers will usually not be less than five years, 
which involves a provision for 2,000 apprentices at a cost of Es. 40 lakhs initial 
charges and Rs. 11,40,000 recurring. 

The cost of improving the existing system of mining education, as estimated 
by the Maepherson Committee, was as under 


School of Mines — 

Rs. 

Initial . 

6,56,000 

Kecurring 

98,000 

'Evening damn — 

Initial 

...... 1,51,000 

Recurring . 

71, COO 

We accept these figures 

for the purposes of this estimate. 


5 -^ ; ^ ^ 

• Oot of Bs. 8^6|7S1 shown in Table C about Rs. 7 lakhs wy be taken as the expenditure oxduiiyejy on clrll 
engineering. ^ 
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362. W e may now proceed to consider the cost of training students of a 
lower grade. The returns of the Educational Commissioner for 1916-17 throw 
some light on this • but as the work has been done hitherto in a very unsatis" 
factory way, it is evident that a’ much larger expenditure will have to be 
incurred in future than in the past. 


Table D. 



Qovorninont;. 

Local Fund 
and 

HunicipalitieB. 

j 

Private 

aided. 

Private 

unaided. 

Schools of Art .... 

5 

... 

1 

1 

.3 

Engineering and Surveying Schools . 

5) 

... 

7 

3 

Technical and Industrial Schools 

38 

j 41 

85 

1 

17 


Table D furnishes details regarding the number of scliools of art, of 
engineering and surveying schools, and of technical and industrial schools 
at present in the country. Some are managed by Government, some by local 
funds and municipalities, and some by private agency, and the last-named are 
divided into those which receive grants-in-aid and those which do not. The 
unaided schools may be omitted from consideration, as the usual reason for 
their non-receipt of Government aid is thftt they are not classified as eligible. 
The five Government Schools of Art train 1,810 pupils at a cost of Rs. 2,61,314, 
which works out almost exactly to Rs. 200 per head. The Government 
technical and industrial schools, which are really all industrial schools, are 38 
in number and train 2,431 students at an average cost of Rs, 100 per head. 
Those under private management aided by Government are 85 in number 
and train over 4,000 students at an average total cost of Rs. 177 per head. These 
are mainly mission schools. 

These average figures are not of much value, as they relate to institutions 
of very different merit. In all these schools some part of the receipts is derived 
from the sale-proceeds of work done in the school by the pupils, and in the better- 
managed schools this is an important source of income. Taking this into 
account, we think that industrial schools can be run at an average cost per 
pupil of Rs. 200 per annum, and that they can be established with a capital 
outlay of Rs. 600 per student. Ordinarily, schools should not train more than 
100 pupils at a time. The average attendance at present is very much loss 
than this, but only a few of these institutions are under competent superin- 
tendents with a trained staff of teachers. Our estimates provide for the ultimate 
establishment of 160 such schools, affording accommodation for 16,000 pupils 
and involving a capital outlay of Rs. 75,00,000 and annual recurring charges of 
Rs. 30,00,000. The whole of this expenditure should not fall upon provincial 
revenues, although it figures in Statement II as a provincial charge. As these 
are institutions which would be entirely devoted to the improvement of cottage 
industries, and would be almost entirely of local interest, the bulk of them, 
therefore, should be controlled and supported by local bodies or by private 
agencies, and be assisted by Government only through grants-in-aid. For 
purposes of administration the schools would be grouped territorially under the 
Deputy Directors, who would doubtless avail themselves of the services of tlic 
expert head masters of the higher-grade Government schools in mattera 
conneoted with the detailed working of the smaller schools. 


29 
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363. It would also, however, bo nebessary to appoint thoroughly qualified 
visiting experts for industrial schools, and these have been included in the oadrp 
of the imperial department. The majority of industrial schools can be grouped 
as metal-working, textile, and wood-working schools, a division which would 
require three experts for each province as inspectors ; but it is fairly certain that 
no one province would be able to find full-time employment for so many men. 
The inspection of these schools, and the control of those which are either directly 
under Government or under local bodies, should, we think, be provided as 
follows. The Government schools should, as we have already proposed in 
j7aragrai)h 143, be under the charge of one or more skilled industrial teachers, 
who would be primarily responsible for their efficiency. The advantages of 
sharing in this arrangement would be also open to industrial schools under 
local bodies. This would save expense in the first instance, and admit of some 
reduction on the estimate we have framed. Later, as* funds were available 
and skilled teaching staff was trained, each school might be self-contained. 
The ultimate responsibility for these schools would naturally lie witli the 
Director of Industries, who would regularly inspect them with the help of his 
superior staff. We have, however, pointed out the divergencies of method, and 
the general inefficiency of tliese schools, and have drawn attention to the 
necessity of securing a better appreciation of the most promising methods of 
working. We are, therefore, of opinion that the inspection work should be done 
by imperial officers who should, in all cases, however, reiwrt to the Local 
(Government responsible for the schools inspected. It is highly imjiortant, in the 
matter of inspection, that the charges of the officers responsible for this work 
should be allotted by subjects, rather than on a merely territorial basis. They 
should be able to advise in regard to the instructional courses, the manufactur- 
ing processes, and the commercial disposal of the goods manufactured Cottage 
industries are of enormous importance in India, and, if tliey are not only to 
hold their own, but to make real progress, they must be assisted by the best 
experts obtainable. We doubt whether an officer can effectively inspect more 
than 26 schools scattered through India, and, on the assumption that ultimately 
there will be 150 industrial schools, about six visiting experts would be required 
(see para. 352). 


Azperiments and 
demonstrations, 
Bs. 6,60,000 


364. In the aggregate a great deal of money has been spent in the past 
upon experiments and demonstrations ; buf. little or no information is available 
regarding the conditions under which these were carried on, and this expend- 
iture consequently affords no useful basis for future estimates. In the 
Memorandum on the Department of Industries in the Madras Presidency, 
Appendix J, we find that the experimental maniifacturo of aluminium ware 
was carried on for six years and resulted in a nett profit of Us. 30,000 ; 
while chrome-leather experiments extended over seven years and cost in 
all Rs. 66,000. Similarly, in regard to weaving, Rs. 86,000 was the 
nett expenditure in 16 years. These figures show that a great deal of 
work can be done for comparatively little money ; but, on the other hand, 
pumping and boring operations in 11 years have " cost Rs! 6,80,000, and the 
budget estimates for 1917-18 provide for an expenditure of Rs. 1,48,000. 
Against this charge, a sum of Rs. 36,000 in receipts from fees is estimated. 
We find that in the budget of the Madras Department of Industries for 1917- 
18 a provision of Rs. 1,18,000 is made for industrial experiments, and that, in 
the Agricultural Department’s budget,’ the sugarcane breeding station at 
Coimbatore is estimated to cost Rs.' 42,000 a year. Excluding such experi- 
ments and demonstrations as may properly fall within the purview of the 
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imperial department, wo have come to the conclusion that under this head the 
following provisions should be made for the provincial departments 


Madras . . . • 

Bombay . ^ : 

Bengal . . . • 

United Provinces 

Burma • . . . . 

Punjab . . . . . 

Central Provinces 

Bihar and Orissa 

Assam . . • . 

North-West Frontier Province . 



i 


j 



Rb. 

1,00,000 each. 


50,000 each. 


25,000 each. 


'i'licso sums do not include the salaries of the officers w o would control 
such work, which would be borne on the provincial establishments. 

365. The work of giving advice and assistance to local industries Avill form Prolessional 
part of the duties of the Director of Industries and his stafF and should involve 

asBistftXice to 

no expenditure beyond that provided under the head of “ Administration and Industries. 

control ” ; in fact, under this head, there sho\ild be a gradually increasing 

income, as only in backward tracts should such work bo undertaken without 

fees. We have seen that such ft'cs are already levied in the Madras Presidency, 

and we gather that they have not proved deterrent to industrial progress, while 

they prevent much waste of time in dealing with futile applications. The 

Madras rules, as sanctioned in Government Order No. 856, dated August 

10th, 1916, will illustrate the lines on which it has boon found possible 

to work such a system. 

360. In Chapter XX avc recommend the grant of advances and Grant ol loam 
hire-purchase loans on the lines that have been experimentally followed mid 

in Madras and Mysore, and estimate that, when the provincial 

Departments of Industries are fully equipped, advances to the extent of about a rural industriei, 
crore of rupees a year might bo taken with good results. The whole of this 
money would be spent on the equipment of cottage industries and the establish- 
ment of comparatively small factories, or of power plant mainly engaged 
either in lifting water for irrigation or in the preparation of local raw produce, 
largely agricultural. The administration of these loans would necessitate the 
examination of the security tendered by the applicants, and the consideration 
of their capacity to carry on the work that they propose to take up. In almost 
every case it would also involve a very careful scrutiny of the conditions 
affecting the success of the enterprise. Whore loans are granted, it will almost 
inevitably folio av that plans and estimates will have to be prepared, tl¥3 
machinery purchased and erected, the staff to work it trained and, finally, tho 
plant handed over in good working order. To perform these duties we have 
proposed, under the head ‘ Administration and control tho appointment of 
Deputy Directors with experience in mechanical engineering, and they 
should be assisted by a sufficient subordinate engineering establishment, mosi, 
of which would be organised in territorial charges. Wo think that at first 
the enquiries into titles and oncumbrances of landed property might be 
conducted by the local revenue staff ; later on, if the work increases largely, 
special arrangements may prove necessary. For a ifiajor province making 
advances which would average about 10 lakhs of rupees a year, and bo 
recoverable within a period of six years, the maximum outstandings would 
amount to fiO lakhs of rupees which, at 6^ per cent, interest, would yield a 
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Itupeotion ot 
factories 
and steam 
boilers. 


lovcnuo of Bs. 3,76,000. As the rate for takavi loans was fixed when the 
conditions under which the Government of India could borrow money were 
very difiCerent from those now existing it would be necessary to consider 
whether the interest chargeable should not be raised to a figure which would 
render this important branch of the work more or les^ self-supporting. In some 
at least of the major provinces wc anticipate that employment may be found 
within five years for about 16 circle officers in each, who with their establish- 
ments would cost on an average Es. 1,000 a month each. Eoughly, it may bo 
assumed that at least one-third of their work would be connected with the 
disbursing of loans and the carrying out of hirc- 2 )urchase agreements ; and, on 
this assumption, and taking the cost of supervision and establishment into 
account, there would be chargeable against the loans account in such a 
province, as the cost of administi’ation, about Bs. 80,000 a year. If, for 
example, money can bo borrowed at 6^ per cent, interest, the charges would 
amount to Bs. 3,30,000, and the cost of administration to Bs. 80,000, making a 
total of Bs. 4,10,000, which would be covered by a rate of interest on the loans 
of 7 per cent. It would not press unduly on borrowers if 7^ per cent, wore 
eliarged to allow a margin for contingencies. This should not prove at all a 
heavy burden, as cxj)erieuco has shown that the economic results of such 
loans, when jiroperly expended, are very striking, and not a few instances 
have occurred in whieh the whole capital outlay has been recouped within one 
or two years. It should be the policy of the Departments of Industries to 
make the work of supervision and inspection as far as possible self-supporting. 
Efforts should be also made to encourage the establishment of rural engineer- 
ing factories capable of taking over the work which, in the first instance, would 
have to be done under the supervision of circle officers ; the facilities which 
wo have proposed for training mechanical engineers would help to render this 
possible. 


367. Erom the Budget Estimates ^of 1917-18 the following tabular 
statement has been prepared shouing the expenditure on the inspection of 
factories and steam boilers. 







Factories. 

BoilerL 






Bombay • 

. 

. 

. 

• 

Us. 

69,000 

Us. 

92,000 

Bengal 

* 

• • • 

• 


62,000 

... 

Madras . 

• 



• 

32,200 

32,100 

Burma . 

• 

• • • 



17,300 

... 

United Pioviuces 

* 

• • • 



16,700 

25,200 

The Punjab 

• 

• • • 



13,600 

14,900 

Central Provinces 

• 



• 


25,600 

Bihar and Orissa 

• 

. 

• 

• 

700 

1 «• 

Assam . . 

• 

• 

• • 

t • 

• 

# « • 





Total 

• 

2,11,500 

1,89,800 


W 0 have no additions or alterations to suggest under these heads. 
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368. The collection of commercial and industrial intelligence would be CoUeotion ol 
effected by the yarious members of the departmental staff in the course of their ***^ 

ordinary work. The territorial organisation of the staff would no doubt jntelligence, 
render thfs easier. A compiling and recording agency would bo required, Rs. 86,000. 
which is included in our estimate of the Director’s ofBoe charges. In the 
case of Bombay and Calcutta, wo have recommended the appointment of 
special provincial oflBcers for commercial and industrial intelligence ; their 
salaries, in consideration of the work which the commercial importance of 
these cities would entail, should bo Rs. 1,600 a month. 


369. The share of the cost shown in the present estimate under the head, Purchase of 
Stores (Imperial), which would ultimately bo made over to provincial do])art- stores, 
ments, would depend on the decision reached as a result of the special enquiry 
which we have already suggested. 


Capital Expenditure — («) Recommended Schemes. 

Under the bead of capital expenditure it is possible to furnish only a 
rough estimate based upon the figures wdnoh we have obtained regarding the cost 
of buildings and equipment of existing institutions, and upon the immediate 
needs of the provinces, so far as we can estimate those. 

370. We have already stated that we think pro\ision should be made for Industrial 
tr^iining 16,000 pupils, and that the average cost of the industrial schools and Oqq 

their equipment will be Rs. 600 per pupil. This involves a total expenditure » 

of Rs. 76 lakhs, from which must be deducted the value of such existing 
institutions as may prove suitable. Prom 'table D it will be seen that there 
are at the present time 181 schools owmed as follows: — 


Owner 

* No 

I 

1 

No. of puj>il 8 

Government . . • . • • • . 

1 

1 

r>8 

1 

2,431 

Local Funds and Municipalities • 

11 

2 ,!MI 8 

Private bodies receiving grauts-in-aid ..... 

, h 5 

4 , 0 H 2 

Private bodies not receiving grants-in-aid .... 

17 

51 (i 

Total 

181 

10,087 


Some of these may disappear, others may be greatly modified, and new 
schools may be started. It would not be safe to reckon that more than Bs. 20 
lA.VbR can bo taken as the value of buildings that would be of use under our 
proposed scheme; and the nett cost would be, therefore, Rs. 66 lakhs. 


371. The following tabular statement shows the amounts which we tliink Techno^ical 
should be provided for each province for tedinological institutes : — 

* I , 47fvUfvUil« 

JLakhsi. 


Burma 

Bihar and Orissa . 
United Provinces 
Bengal 
Madras 
Bombay 


8 

13 

6 

10 

5 

5 


At present, beyond the school of engineering at Insoin, no provision has 
been made for technical education in Burma. A technological institute is 
needed in or near Biangoon which should at tlio outset provide accommodation 
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for about 100 students. The capital outlay per head would bo considerably 
above the average rates shown in paragraph 360 in view of the high cost of 
materials in Burma and of the fact that the institute would be at first on a 
limited scale. We have, therefore, proposed a total expenditure of Rs. eight 
lakhs. 

Technological institutes would be required for Bihar and Orissa and for 
the United Provinces, which might be at Bankipore and Cawnporc, respectively ; 
for each of these an initial outlay of Bs. six lakhs should bo sufficient. The 
former province would also require a school of mines at Dhanbaid and 
improved accommodation for evening classes on the coal fields costing in all 
Its. 7,07,000, or (say) seven lakhs of rupees. 

Bengal has at present only the Sibpur College of Engineering; chemical 
technology is inadequately provided for, and about Ks. four lakhs could usefully 
be spent on developments for this purpose. A technical institute might be 
required at Dacca on a similar scale to those we have proposed for Bankipore 
and CawjijJore. This would make the total expenditure on capital account in 
Bengal Bs. ten lakhs. 

The College of Engineering, Madras, at a cost of Bs. five lakhs, can be 
expanded into a technological institute to which the Leather Trade School 
should be attached. 

In the Bombay Presidency there is already the Victoria Jubilee Technicjil 
Institute and the Poona College of Engineering ; these can be usefully 
developed, the former with special reference to chemical, and the latter to 
electrical, technology, at an estimated cost of Bs. 2^ lakhs each. 

Total for India . . . . ’ . . . Rs. 47,00,000 


draining of 
meohanical 
engineers, 

Bs. 40,00,000. 


872. In connection with railway workshops or large engineering establish- 
ments, we propose the establishment of ten schools, each capable of dealing 
with about 200 apprentice's. These schools would be located alongside suitable 
existing workshops, which would result in the following distribution : — one 
each in Madras, United Provinces, Punjab, Bihar and Orissa, Burma, and 
Assam, and two each in Bengal and Bombay. We estimate that each school 
will cost about Bs. four lakhs, made up as follows : — 

Rs. 


Hostels for 2U() appreutioes 
School buildings 

Models, furniture, and e(iuipmcnt 
Houses for staff 


2,00,000 

75.000 

25.000 
1,00,000 


4,00,000 


No provision has boon made for the cost of the site, as land can usually be 
provided free of cost. 

Eor ten schools the capital charge will bo Bs. 40 lakhs. 


Workshops and <873. We gathered from the experience acquired in Madras that a 
laboratories technically qualified Director of Industries would find it extremely convenient, 
SftNO^’^ffloes purposes of test and experiment, and for the expeditious transaction 

Bi. 8,00,000. * current work, to have a small mechanical workshop and laboratory for both 

ohemical and physical tests. Provision for the upkeep of this has been made under 
the heading of establishment, and the cost of materials and experiments would he 
met from the provision for experiments and demonstrations. These workshops 
and laboratories may be estimated to cost eventually from Bs. 50,000 to 
Jtte. 1,00,000, but would only gradually be built up as work developes and 
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industrial progress is made. A total provision of Rs. eight lakhs, which would 
be spread over about five years, is deemed sufficient for this item. 


Ca^tal Expenditure — (ft) Possible Schemes. 


374. The remaining proposals involving capital expenditure are 

(1) The Metallurgical Research Institute at Sakchi. 

(2) The Central Chemical Research Institute. 

(3) The Imperial Engineering College. ’ 


Rs. 60.00,000. 


In regard to the first two of these, however, wc have only suggasted their 
examination by expert committees ; while wo do not conf cmjdate the eai’ly 
establishment of cither the second or the third. It is, therefore, perliaps needless 
at this stage to do more than indicate roughly our own opinion of the scale on 
which we think they should ho undertaken. In putting forward the figures 
given below wc have carefully scrutinised the expenditure incurred in recent 
years on the highest-grade teaching and research institutes w'hich have been 
started. ‘ 

The Central Chemical Research Institute should be on a slightly larger 
scale than the Indian Institute of Science at Bangalore, and may, tlierefore, he 
estimated to cost lls. 20 lakhs. The Imperial Engineering College should, we 
think, provide ultimately for about 500 studen# which, at tlie rate we have 
already given, viz., lls. 6,000 per head, would oostRs. 30 lakhs. The Motallurgi* 
cal Institute at Sakchi would jirobably jnovide a four years’ course for 60 
metallurgical students. Owing to the expensive character of the equipment 
required for metallurgical experiments, and the relatively small number of 
students to be provided for compared with the other technological institutes 
we have proposed, the capital cost may be taken at Rs. 8,000 per head, or 
Rs. 16 lakhs in all. 


Summary of Estimates. 

376. Statements II and III, appended to this Chapter, show in a tabular 
form the annual charges on account of the imperial and the provincial Depart- 
ments of Industries, which amount to Rs. 24,63,900 and Rs. 98,98,600, respect- 
ively, or Rs. 1,23,62,400 in all. Only new expenditure has been included in the 
figures for the imperial der)artment ; but, in the case of the provincial estimates, 
it is necessary to set off against the proposed expenditure the existing charges, 
which cannot be exactly determined, but are approximately Rs. 38,00,000, 
including Rs. 27,00,000, shown in Table B as the existing cost of industrial and 
technical education, Rs. four lakhs for Factories and Boiler Inspection (para. 
367), and Bs. seven lakhs on Industrial Departments. A further deduction 
should be made on account of local contributions, to which reference is made 
in para 362, but it is impossible to estimate the precise share which local bodies 
may be willing to take in the provision of industrial education. Omitting 
this latter, the total additional recurring charges, therefore, would be in the 
neighbourhood of Rs. 86 lakhs. 

In Statement IV the estimated capital expenditure under various heads is 
shown. It amounts to Rs. 160 lakhs, with a further possible expenditure of 
Rs. 66 lakhs. We consider that an annual grant of Rs. 30 lakhs for about 
seven years will meet the demands which are likely to be made if the s<!hcme8 
which we have recommended are carried out. 
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STATEMENT II. 

Detailed ttatement of provincial recurring expenditure. 
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STATEMENT III. 


Summary op iMPBaiAi, and Provincial Reourrinq Expenditure. 

* 

Imperial Expenditure. 


Rs. 

Rb. 

Department of Industries ...... 

5,47,400 


Commercial Intelligence ...... 

36,000 


Indian Trade Commissioner ...... 

25,600 


Stoi'es .......... 

8,66,000 


Visiting Experts for Industrial Education . . . . 

09,200 


Hydrographic Survey ....... 

8,00,000 


Central Chemical Laboratory 

5,00,000 


Research and Demonstration Factories .... 

1,00,000 


less savings on Salt 

24,64,100 

200 


Total 

24,68,900 

24,68,900 

Provincial Expenditure. 

Bombay ......... 

16,91,000 


Bengal ......... 

16,04,000 


United Provinces ....... 

15,97,800 


Madras ......... 

13,79,800 


Bihar and Orissa ....... 

10,27,700 


Buima ......... 

8,22,500 


Punjab ......... 

7,81,100 


Cential Provinces ....... 

5,86,600 


Assam ......... 

3,37,000 


North-West Frontier Province ..... 

1,22,000 


Total 

98,98,500 

98,98,600 

Grand Total 

• 

1,23,62,400 

STATEMENT IV. 

Estimate of Capital Expenditurf 

(a) Recommended Uchemes. 


Rs. 



Industrial Schools ....... 65,00,000 

Teohnologlcal Institutes ...... 47,00,000 

Mechanical Engineering Schools ..... 40,00,000 

Woikshops and Laboratories attached to Director’s Offices . S,00,000 

1,50.00,000 

[h) Possible Sehetnes. 

. 16,00,000 
, 80,00,000 
. 20,00,000 


Metallurgical Institute 
Imperial Engineering College 
Central Chemical institute 


66 , 00,000 
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CHAPTER XXIV. 

SUMMARY OF RECOMMENDATIONS. 

Chapter I. Rural India, past and present. Chapter II. Some Indus* 

trial Centres and Districts. 

(1) The first two chapters are introductory and descriptive, the case 
of Burma being specially dealt with. 


Chapter III. Raw Materials for Industries- 


(2) Indian industries niust be largely based on agricultural products, and 
the Agricultural Services require strengthening to undertake the necessary 
research work. Attention is specially directed to the problems presented by 
cotton cultivation, by sugar cultivation and manufacture, and the necessity for 
scientific work on oil seeds is brought to notice. 


Vtde Appen* 
dices B and C. 


(3) The trade in hides and skins and the tanning industry are of great Vide Appendix 
importance. The solution of the existing problems lies in stimulating thel^. 
production of leather and of lightly-tanned hides and skins. The possession of 

an abundance and great variety of natural tan-stuffs lends special importance 

to this industry in India. , 

^ l lde Chapters 

(4) The mineral resources of India oiler opjiortunitics for important IV, XXn. 

developments. Appendices P, P. 

(5) The forest estates of Government yield inadequate returns, and an 
expert service of forest engineers is required to facilitate extraction. Provision 
for the training of forest engineers should be made in India. 

(6) Special measures are required to bring timbers of the loss-known 
species to the notice of consumers. Government depots under the charge of 
officers selected for their commercial aptitude should be established for this 
purpose. 

(7) The staff and equipment of the Porest Research Institute at Dehra 
Dun are insufficient and additions to the staff arc necessary. 


(8) The Departments of Industries should co-operate with the Forest 
Department to create the necessary link between the research officers and 
possible consumers of special timbers. 

(9) Plantations should be established to secure a concentrated and, there- 
fore, cheap supply of suitable wood for special industries and for fuel. 

(10) Indian fisheries (especially deep-sea fisheries) have been neglected, 
except in the case of Madras, and their possibilities should be developed by 
properly equipped Fisheries Departments. Scientific ichthyologists should bo 
added to the Zoological Survey. The creation of Fisheries Departments in 
Burma and Bombay, and a substantial addition to the staff of the Bengal 
Fisheries Department, are suggested. 


Chapter IV. Industrial Deficiencies of India. 

(11) The industrial deficiencies described show the national necessity of 
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Vide Recom- 
mendation (132). 


Vide also para- 
graph 26. 
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eslablisliing certain “ key ” industries. Where secret or very highly specialised 
processes of manufacture are involved, Government should take steps to 
facilitate their introduction. 


Chapter V. Industries and Agriculture. 

(12) There arc many ways in which the employment of power or hand- 
driven machinery can assist the agriculturist, j)articularly in respect of irriga- 
tion, sugar j)roduction and oil milling. 

(13) The demand for machinery for these processes would lead to the 
establishment of agricultural engineering works. 

(Id-) Close co-operation between the Departments of Industries and Agri- 
culture is needed. 

(15) The Director of Industries in each province should have a. workshop 
and laboratory equipped for Ihc mechanical testing of small prime-movors and 
of the machinery that they are intended to drive. 

(16) The possibility of irrigation in Sind by means of pumps should be 
considered in connection with the Indus barrage scheme, in order to estimate 
the commercial i)racticahility of growing Egyptian cotton on a largo scale. 


Chapter VI. Power. 

n7) A special survey of the eoal situation in India sliould be undertaken 
at an early date, with a view to introducing economics in the methods of 
mining and consumption. Such a review of the fuel situation in eastern India 
should include an examination of the measures in progress for rendering more 
accessible the undeveloped fields of Assam. 

(18) Tiicrc are great advantages in using wood fuel after conversion into 
gas rather than directly, and, in particular, in employing charcoal for the 
production of gas after the removal of the hy-products which are of value 
for industrial purposes. Any methods which arc likely to cheapen the cost 
of fuel for gas plants should be the subject of detailed investigation and trial. 

(19) Possible sources of industrial alcohol should be investigated. A 
liberal policy should be followed by the excise authorities when commercial 
requirements conflict with excise regulations. 

(20) The utilisation of water power is of tho highest importance in view 
of' the necessity of creating electro-chemical and thermo-electric industries and 
of economising the use of coal. An organisation should at once be. created by 
Government to carry out a systematic survey of the hydro-electric possibilities. 
Standard conditions for hydro-cleotric licenses should be prescribed. 

(21) Leases of water power to private persons should provide for the 
resumption or transfer of rights and for tho acquisition of the hydro-electric 
plant on an equitqj)ie basis, should it become necessary in tho public interest, 
or should the initial industrial undertaking be compelled at any time to cease 
working. 

(22) Proposals for generating water power from canal falls and other 
irrigation works should bo considered by a joint committee composed of officers 
of the l^ublic Works and Irrigation Dejmrtmeuts. 



Chapter VII- The Indian in Industries. Chapter VIII. Coveifii- 
ment Industrial Policy in recent years. 

(23) These chapters are wholly descriptive. 

Chapter IX. The Organisation of Scientific and Technical Services, 
and the Provision for Research Work in India and Abroad* 

(24) In future all scientific officers should bo recruited into imperial 
services, but placed under l^ocal Governments or departments of the Govern- 
ment of India for administrative control. Their purely scientific work should 
be subject to the criticism and advice of the head of their service, transmitted 
through their administrative superiors. An imperial Indian Chemical Service 
is most urgently required. 

(25) A special committee should be ajipointed, including a distinguished 
chemist from abroad, to formulate proposals for the permanent organisation 
and terms of service of the staff', and for the location and equi])mcnt of research 
laboratories, 

(2G) In the case of other scientific subjects, such as botany, bacteriology, 
zoology and entomology (which last should be recognised as a distinct 
administrative unit), imperial services should similarly be organised ; and 
suitable committees might be appointed to work out tletails. 

(27) Conditions are suggested to govern the relations lietwecm Government 
research officers and private industrialists uho may desire to employ them on 
specific problems. 

(28) llecrulls for the seieiitifie services shouhl be drawn as Jar as possible 
from the Indian Univei’sities and institutes. At first it will be necessary to 
import a number of specialists from England, but the ultimate object should be 
to man the services with officers trained in this couniry. 

(29) The most promising bases for the establishment of specialised institutes 
of research will be at the chief centres of industries ; but exiiert opinion is 
necessary to fix the location of these institutes. This subject should be 
included in the scope of enquiry of the committees recommended to "work out 
the organisation of the scientific services. 

(30) There are serious drawbacks to research work connected with Indian 
problems being undertaken abroad, and there is no longer any justification for 
the expenditure of Indian revenues on the maintenance of the Scientific and 
Technical Department of the Imperial Institute, In the rare cases which 
necessitate reference to British or foreign specialists, scientific officers in the 
Indian services should bo empowered to communicate, through a recognised 
channel, with the Scientific and Technical ilcscarch Department recently 
established in England. 


Chapter X* Industrial and Technical Education- 

(31) The existing system of State technical scholarships for study abroad, 
though greatly improved by the revised Government rules recently issued, 
should not be utilised to enable students to acquire training in industries new to 
India. These scholarships should be granted only to men with some experience 
in existing industries, to enable them to acquire further specialised knowledge, 
and should not bo awarded in respect of subjects for which adequate educational 
facilities arc available in tlio couniry. 
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(32) Suitable primary education for the artisan and labouring population 
is urgently necessary. When private employers undertake the task of pro- 
viding it, they should be assisted by Local Governments. 

Vide also (33) Industrial schools should be controlled by the Departments of 

tMxnnmendation jj^justries. Their head masters must possess practical skill in the industries 
taught and knowledge of their economic conditions. These schools are a 
means of suitable training for cottage, but not for organised, industries. 

(34) Organised industries may be divided into two classes, manipulative, 
such as mechanical engineering, and non- manipulative or operative, such as 
the manufacture of chemicals. Training for manipulative industries should 
be given in the works themselves, to which theoretical classes should be 
attached. There are certain cases where the individual concerns are not large 
enough for this ; these can sometimes be conveniently dealt with by central 
teaching institutions serving a group of works ; but where such an arrangement 
is impossible, and in the case of the textile trade where the preliminary 
training can best be given in a school, instruction may be more conveniently 
provided in technical schools with workshops or instructional factories attached, 

(35) in the case of non-manipulative industries the necessary training can 
usually be given in a teaching institution ; but practical experience is needed 
if the student is to rise in his profession. In these industries, the instruction 
should be mainly technological, in a branch of applied chemistry, with some 
training in engineering, and can lie given i n a teaching institution. The 
necessary practical experience must be gained in the factory, in which the 
student’s technological training wdll qualify him at once for employment. 

(36) The training required for mechanical engineering, as an example of 
a manipulative industry, is discussed in detail. 

(37) At the large engineering shops practical training should bo given 
to artisan apprentices on an organised system, with teaching in shop hours ; 
and the apprentices should bo paid wages, a part of which they might receive 
in the form of deferred pay on leaving. 

(38) In the case of foremen a system of apprenticeship on conditions that 
should attract middle-class Indian youths is suggested, with teaching in shop 
hours of a more advanced type than in the case of artisan apprentices, and 
providing for boys who would start at a somewhat higher age. 

(39) In the case of mechanical engineers also, the large engineering shops 
should bo used as the practical training ground ; but a greater proportion of the 
time should be devoted to theoretical teaching of a higher kind than is 
neoessaiy for foremen. Those students who desire it may, after completing 
their shop training, take courses in special subjects at an engineering college. 

(40) The engineering colleges should, as soon as is practicable, make over 
the training of subordinates to lower-grade institutions, and should add depart- 
ments for technological training. These colleges should be administered by 
Councils, on which the University, the Departments of . Industries, and 
employers should be represented, while the Council should have the privilege 
of electing a certain number of its members to represent it on the University 
Senate. The Universities would decide which of the college courses should 
qualify students to sit for a degree. 

(41) In addition to the existing provincial institutions, two imperial 
Colleges seem likely to be needed ultimately, one for the highest-grade teaching 
of engineering and the other for metallurgy and mineral technology. 
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(42) Goyernment should encourage the foundation in India of scientific 
and technical societies on the lines of the London institutions. 

(43) It is recommended that the engineering classes in the Victoria 
Jubilee Technical Institute, Bombay, should be adapted to meet the require- 
ments of the apprentices in the railway and other workshops in Bombay, and 
that the courses in technology should bo supplemented by two years’ practical 
work before the full diploma can be gained. 

(44) As regards mining, the evening classes on the coal fields should be 
retained and improved ; and the scheme put forward for a school of mines at 
Dhanbaid is preferable to the present arrangements at Sibpur and should bo 
adopted. Meanwhile, the existing course at Sibpur should lie improved. 

(46) The technical school at Sakchi for metallurgical training pi’oposed 
by the Bihar and Orissa Government is approved, but without prejudice to the 
possibility of a higher-grade institution. 

(46) In respect of commercial education it is of the utmost importance to 
secure the co-operation of commercial men. Commercial colleges should be 
administered by Councils consisting largely of business men with representa- 
tives of the Universities ; these Councils should also elect from among their 
members delegates to the University Senates. The Universities should retain 
the right to prescribe which courses of the colleges shall qualify a student to 
sit for a University degree. 

(47) All industrial and technical institutions of less than collegiate rank 
should be controlled by the Department of Industries, though the advice and ation (88) 
co-operation of the Department of Education is desirable. 

(48) To prevent inefficient, or misdirected teaching, inspection and advice 
by officers of the imperial Department of Industries would for some time be of 
great assistance to provincial departments, 


Chapter XI. Commercial and Industrial Intelligence. 

(49) Commercial and industrial statistics should not be commented on except 
by an agency which has expert knowledge of their significance. The Director 
of Statistics should be a compiling officer only. 

(60) The Director oP Commercial and Industrial Intelligence, whose head- 
quarters should be in Calcutta, should be supplied uitli information by 
provincial Directors and by the special provincial intelligence officers proposed 
for Calcutta and Bom.bay. The help of commercial associations sliould be 
utilised so far as possible. 

(61) He should advise the Government of India regarding commercial 
questions, especially those relating to overseas trade. He should also answer 
enquiries from the public, but should refer those relating to technical matters 
to the sppropriate expert department. 

(62) Crop forecasts should be prepared by the Agricultural Department, 
as soon as its staff is sufficiently strong to undertake the task. 

(68) More complete information regarding industrial employment and 
production is required. 

(84) Thejlndian Trade Commissioner in London should be assisted by 
temporarily seconded members of- the Agricultural, Porest and Geological 
Survey Departments. 
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(56) Government shoul(4 consider the desirability of establishing Indian 
trade agencies after the war in other countries, such as East Africa and 
Mesopotamia. 

(56) The Indian Trade Journal should bo replaced by periodical bulletins. 
More use should be made of the press for disseminating current industrial and 
commercial information. 


Chapter XXI> Government Purchase of Stores. 

(67) The creation of an organisation for the purchase and inspection of 
stores in India is recommended working under the Imperial Department of 
Industries and the local Departments of Industries in each province. 

(68) The appointment of a small expert committee is proposed to consider 
the precise allocation of spheres of action between the imperial and provincial 
agencies. 

(59) All indents for Government and raihvay stores should be met, as far 
as is practicable, in India. Indents from provincial ofl&ccrs should be dealt with 
first by the provincial Directors, who should fill them to the utmost possible 
extent from local manufactures. 

(00) The remaining items should be forwarded to the Controller-General 
of Stores with the Government of India, who would issue orders for those 
items which could bo advantageously obtained in India and would purtdiase 
the residue through tlie Stores Department of the India Office. Indents from 
Government railways and from such other railways as desire to participate 
in the scheme should be dealt with by tlic Controller-General of Stores, in the 
same way. The stocks would not be held by the Stores Department. 

(61) Provincial Departments of Industries should, so far as their equipment 
permits, inspect the goods supplied through them. They should* include, in 
the larger provinces, an experienced officer who would bo responsible for local 
purchases. Interchange of information with one another and with tho 
Controller-General of Industries would make it possible for provincial Directors 
to purchase stores from other provinces direct. 

(62) For some time to come inspection work should be performed mainly 
by an imperial inspecting staff, which would also collect information regarding 
the manufacturing possibilities of the country. 

(63) The purchase of stores in India would be facilitated by the existence 
of an agency in India for preparing specifications in certain cases. 

(64) The Controller-General of Stores should have his headquarters at 
Calcutta and should work in close contact with the Director of Commercial 
and Industrial Intelligence. His annual report should include, for the 
information of manufacturers in India, a classified statement of the articles 
obtained by him hero and from abroad. 


Chapter XIII* Land Acquisition in relation to Industries* 

(66) Provision should be made, where necessary, in local laws to enable 
persons, who are prevented by legal restrictions from transferring their lands 
or frcmi conferrin g an absolute title therein, to do so with the sanction of 
some proper authority, when the laal is req lirei fo: aa ialuitrid e it)v’pn53, 
itiore particularly for the housing of industrial labour, 
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(66) Goremment seems to have been uncertain in the past as to the 
applicability of the Act to land required by industrial concerns ; and a 
criterion is proposed by which the Local Government may determine the cases in 
which compulsory acquisition under section 40 (i) (6) of the Land Acquisition 
Act may be effected on behalf of an industrial concern. These suggestions 
apparently do not involve any amendment of the Act, though, if they do, this 
sj^uld be undertaken, 

(07) In certain cases, on the recommendation of local bodies, Government Fide also 
should compulsorily acquire land to provide fresh sites for industries, which it 
is necessary to remove on grounds of public health, and for industrial dwellings. 

(68) In all cases where land is acquired compulsorily for industrial 
enterprises, cultivators or house owners so dispossessed should be offered suitable 
land in exchange or part exchange. 


Chapter XIV. Technical Assistance to Industries by Government. 

(69) Direct technical assistance by Government is necessary to oncoumgo 
certain classes of industries. 

(70) The functions and limitations of pioneering and demonstration 
factories are described. 

(71) For cottage industries, peripatetic demonstrations of improved Vide also 

processes and machinery are most important, and the provision of new patterns XVn. 

and designs must be arranged for. The organisation of production by the XVin. 

establishment of small auxiliary factories and the employment of labour-saving 

devices are very desirable. 

(72) For organised industries, in addition to assistance in starting new 
industrial undertakings, useful work can be done by Government in helping the 
owners and managers of small power plants to maintain them in good working 
condition. 

(73) While ordinarily Government should itself carry on industrial opera- 
tions only for the manufacture of lethal munitions, it will be necessary in some 
oases to control and assist private factories capable of producing military 
necessities. Assistance will also be required for industries of national economic 
importance. 

(74) The above duties cannot be performed without properly equipped 
Departments of Industries, both imperial and provincial. While the utmost 
possible decentralisation is desirable, there are certain functions for which the 
Imperial Government must be responsible. 


Chapter XV. MiscellaneouB Points of Government Law and Frao* 

tioe affecting Industries. 

(76) Power-driven machinery should not be allowed in jails. Provincial The Bmplopmiol 
Directors of Industries and their Boards should be authorised to make recom- labour, 
mendations to the Local Government on the employment of jail labour. 

(76) The legislation now being undertaken by provincial Governments for “Jha Fmanitoii 
the prevention of the adulteration of foodstuffs and drugs is approved. The Ad«lterttta% 
agency for enforcing the existing Acts should bo considerably strengthened. 

(77) Begarding the adulteration of raw produce for export or local manu- 
acture, action should be left to the trade itself. Government should do what it 

n 



286 


The Adminis- 
tration of the 
Boiler and Prime- 
Mover Acts. 


The Mining 
Rules. 


The Adminis- 
tration of the 
Electricity Act. 


Patents. Trade 
Marks, and 
Bosiness Names. 


■egfstratioB ol 
Fartnenhili. 


can to strengthen the hands of local mercantile bodies who are interested in such 
matters. 

(78) A system of Government certificates of quality is impracticable and 
unnecessary, except in the case of fertilisers^ for which an Act similar tq the 
Fertilisers and Feeding Stuffs Act of 1906 (Great Britain) should be introduced. 

(79) The principles laid down by the Public Services Commission in 
dealing with the Boiler Inspection Department are endorsed. The following 
recommendations are added : — 

(a) Boiler inspection should be a duty of the provincial Departments of 
Industries. 

(J) The rules for determining permissible pressures for boilers should 
apply to the whole of India. 

(c) The laws compelling persons in charge of boilers to possess certificates 
sliould be abolished. 

(80) The favourable consideration of Government is asked for the proposed 
strengthening of the Geological Survey, which should include a suitable staff 
to inspect Government concessions and to advise small mine owners. 

(81) Such inspection would insure the due fulfilment of the conditions of 
prospecting licenses and permit of their being framed on more elastic lines. 
Local Governments should have power to extend their duration up to 5 years 
in'eases where the work of pi’oving the existence of minerals necessitates 
operAtions on a very extensive scale. 

(82) The present mining lease form might be considerably shortened and 
simplified by including some of its provisions in local rules. 

(83) Certain provinces should prepare Mining Manuals similar to those 
published in the Central Provinces and Burma. 

(84) The status of Electric Inspectors should be improved in order to secure 
more highly qualified men. 

(86) To ensure intelligent liberality in the interpretation of the rules, 
the appointment of provincial Advisory Boards, as contemplated in section 36 
of the Act, is proposed. These Boards should bo permitted, when necessary, to 
consult experts such as the Electrical Adviser to the Government of India. 

(86) Government should encourage the industrial use of electricity 
supplied from central generating stations. The law should, if necessary, be 
amended, so as to permit of the load factor being taken into account in fixing 
the charges. 

(87) The Electric Inspectors should be transferred from the control of the 
Public Works Departmeiit to that of the Department of Industries. 

(88) N o change is needed in the existing patent law, which seems well 
suited to Indian conditions, nor is it desirable at present for India to join the 
International Convention,' but the position may have to be reconsidered if 
patent law is consolidated throughout the Empire. 

(89) The registration of trade marks or business names is not recom- 
mended. 

(90) With a view to legislation to secure the compulsory registration of 
paxtBerships, Government i^ould consider a suggestion that members of a joint 
Hindu family should be regarded as a single unit for the purposes of registea- 
tion, 
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Chapter XVI. The Welfare of Factory Labonf • 

(91) The inefficiency of Indian labour can be remedied by the provision 
of education, the amelioration of housing conditions, the improvement of public 
health, and a general policy of betterment. 

(92) Compulsory education should be introduced for all classes of children Vide Becom 
in areas where this is feasible ; the question of amending the Factories Act 

may then be considered, if necessary. 

(93) As regards housing it has already been recommended that Government Vide Rsctmi- , 

should use its power to acquire land on behalf of employers for the housing of (®7)» 

labour, subject to certain safeguards. 

(94) Land might also be acquired at the cost of Government or of the 
local authorities concerned, which they might lease at easy rates to 
employers for erecting industrial dwellings. 

(95) Local authorities should be responsible for the development and 
lay-out of industrial areas on suitable lines, and for securing the maintenance 
of proper sanitary conditions in such areas. 

(96) It would be undesirable and unjust to compel individual emijloyors 
to house their own labour. 

(97) The question of congestion in Bombay must however be taken up Special ptopoiall 
at once. The scheme for industrial housing prepared by the Improvement for Bombay. 
Trust might be continued along with the measures which are proposed below 

to meet the special difficulties existing in Bombay. 

(98) To avoid congestion in future no industrial concerns should bo 
started, except in the north-east of the island of Bombay or in south-east of 
Salsette, without the consent of the Municipality. In the area set aside for 
industrial development, the requisite powers should be taken by the local 
authorities to determine whether certain classes of industries should be admitted 
to certain sites, and the necessary steps should bo taken to ensure the develop- 
ment of the settlement on sanitary lines. 

(99) To relieve existing congestion, the railways should be induced to 
locate their new workshops at a reasonable distance from the city and to 
furnish accommodation for their labour i/i situ. Government departments and 
public bodies should provide housing of a suitable type for their workmen, 
where possible in the northern industrial area. 

(100) The establishment of improved means of communication, including 
the electrification of suburban railways, and the extension of tiie tramway 
system, with the object of creating an industrial suburb, is required. 

(101) In the case of employes of industries located in the city, a definite 
standard of accommodation for industrial dwellings should be determined, and 
a programme of construction worked out and taken up at the expense of the 
local authorities who should then manage the buildings. If the existing 
resources of these bodies, together with such assistance as the Local Govern- 
ment may be able to spare, are not sufficient, further taxation should be 
imposed, mainly on employers. 

(102) The possibility of reducing the present maximum factory hours, Propoiali 

whether by a shift system or otherwise, requires further examination, as the •Iffitel* 

shortening of working hours may have an important influence in raising the . 

standard of comfort, when the workers have learned to employ their leisure 
hours more profitably. 
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iride (103)^ The policy proposed by the Sanitary Commissioner will improve the 

lOT sndik L. public health and the efficiency of labour. 

(104) The responsibility for general welfare work among factory 
labourere must devolve mainly on private individuals and associations. 
Government and local bodies, as well as employers, should however assist them 
as far as possible. 


Chapter XVII. Cottage Industries. 


Fide 

Appendix I. 


Vide 

Appendix G. 


(105) The ordinary census provides an unsatisfactory means for the collec- 
tion of useful occupational statistics, and special enquiries or surveys arc 
needed. 

(106) The establishment of central silk-reeling and twisting factories 
is desirable. 


(107) The introduction of better tools and plant and of a more minute 
subdivision of processes should be encouraged by Departments of Industries. 

(108) In the case of weaving, provision should be made in the weaving 
schools for the instruction of a small number of pupils of a higher class, with 
better educational attainments and prospects of being able to start for them- 
selves in business. They should be given practice in the control of workmen, 
and slwuld receive a training in the commercial as well as in (he technical side 
of their profession, either in private undertakings run nith Government 
assistance as demonstration factories, or in commercial sections attached to 
the industrial schools. 

(109) Directors of Industries should be empowered to grant small loans 
to cottage workers and to supply tools and plant on the hire-purchase system. 

(110) Provincial art officers should maintain a close connection with the 
craftsmen and supply them with new ideas and designs. Periodic exhibitions 
should be held, advertisements issued, and attempts made to introduce the 
art productions of the country to outside markets. 

( 111 ) Emphasis is laid upon the necessity for improving the methods of 
Recommendation marketing the products of cottage industries. The Departments of Industries 

must create or stimulate the creation of sale agencies in India and, where 
possible, abroad. 


Chapter XVIII. Go-operation for Small and Cottage Indnstries. 

(112) The way to industrial co-operation must be paved by familiarising 
workers with the principles of co-operative credit. 

(113) Certain co-operative functions, such as the joint use of machinery, 
can be better achieved by bodies created ad hoc, than by superimposing them 
as an additional object on existing primary societies. 

(114) The difficulty of industrial co-operation lies largely in the absence 
of expert but disinterested non-official business helpers. This may be remedied, 
either (o) by the introduction of the small entrepreneur, which, however 
might not prove advantageous to the worker in the long run, or (J) by the 
establiflhment of .sale organisations managed either by Government or by 
private petsons. Government should be prepared to risk some loss ou ex* 
perimente in this direction* 
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(ll6) iJirect assistance in the form of loans should be given by Govern- „ 

ment to agricultural or industrial societies for the purchase and employment **gj®*®**»*"®* 
for the common advantage of comparatively costly machinery and plant. ' 

The Director of Industries should initiate industrial societies and should give 
them advice in technical and commercial matters after they are started ; but 
he should not interfere with the administration of the Act and rules. 


(116) The Departments of Industries, Agrioultum 
work closely together. 


and Co-operation must Vide 

BacommwMlatiw 

( 188 ). 


Chapter XIX. Industries and Transport* 

(117) Internal tra6Sc, especially in the oases of raw materials conveyed 
to, or manufactured materials conveyed from, manufacturing centres should 
be rated as nearly as possible on an equality with traMc of the same class and 
over similar distances to and from the ports. 

(118) Bates on LrafiEic to ports should be Used on the prinoiple of what the 
export traffic can stand over ite whole journey to the port of foreign destination. 

(119) The same principle should apply to imports, but the lowest possible 
rates should be allowed for machinery and stores imported for industrial 
use in India. 

(120) The whole distance travelled by a consignment, and not the distance 
travelled over individual lines, should be taken as the basis, when tapering 
rates apply. The way in which those rates, as well as ‘ block * rates and 
‘ terminal charges ’, have been applied in the past, has tended to operate against 
Indian industries. The total freight charge - for a consignment passing over 
several lines should be calculated as a single sum, which should be shared 
between the different railways, allowance being made, where necessary, for 
any extra cost incurred by a particular line. 

(121) The addition of a commercial member to the Bailway Board is sug- 
gested. 

(122) Indian industries and commerce should be represented by officers of 
the Department of Industries and also by members of recognised commercial 
bodies at the Bailway Conference and at the meetings of the Goods Olassiffoa- 
tion Committee. 

(123) Special rate concessions for a term of years might be given to new 
industries, when investigation by the Department of Industries shows this to. 
be necessary. 

(124) Government should take up the question of improving the existing 
waterways and should give early consideration to the prospective advantages 
of a Waterways Trust in Calcutta. 

(125) The Department of Commerce should take steps to secure harmo- 
nious working between railway and waterway administrations (including 
coastwise traffic) for the development of those parts of the country which are 
served by both. 


Chapter XX* ladnstrial Finance. 

(120) In order to meet the difficulties experienced by small and middle- 
class industrialists in obtaining ffnancdal facilities and generally to provide a 
more elastic system of industrial ffuance, industrial banks are needed. An 
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fexpert committee should be appointed to consider what additional banking 
facilities are necessary, whether for the initial or for the current finance of 
industries ; what form of Government assistance or control will be required 
to ensure their extension on sound lines as widely as possible throughout the 
country ; and whether they should be of provincial or of imperial scope, or 
^ether both these forms might not be combined in a group of institutions 
working together. 

(127) A scheme is explained for the provision of current finance for 
middle*clas8 industrialists, by which the banks would lend money, subject to a 
guarantee by Government after an examination by the Director of Industries 
and his expert staff of the financial standing of the applicant and the pros- 
pects of his business. This scheme deserves attention, at any rate as an interim 
measure until industrial banking facilities are more general. 

(128) In a few cases Government should provide direct financial aid. 
Such assistance might take the form of guarantees of dividends, loans of 
money, undertakings to purchase output, or contributions to share capital. All 
these forms of aid should be subject to suitable precautions. Government 
directors, when appointed, should not act so as to delay decisions. Where 
industrial undertakings receive Government aid, their capital should be raised 
in India, under conditions which will give opportunities to small investors 
and encourage Indians to participate in industrial ventures. Assistance of this 
kind to ‘ national safety ’ undertakings should be a matter for the Imperial 
Government; in other cases, it may be given by Local (Governments, if they 
possess the necessary expert staff to estimate the prospects of the proposed under- 
taking. 

(129) Assistance should also be given to small and cottage industries by 
the local Departments of Industries in the shape of small Government loans 
or by financing the purchase of plant on the hire-purchase system, fresh 
legislation would be required to ensure a ready moans of recovery of the 
money so advanced. 


Chapter XXI- Provincial Departments of Indastries. 

(130) The creation of specialised Departments of Industries is necessary 
to co-ordinate the various forms of provincial activity which have been suggest- 
ed, and to perform certain functions at present entrusted to other non -special- 
ised agencies. 

. (131) The*!establishment is required in each province of a Department 

of Industries under a Director, who should act as Secretary to Government 
for commercial and industrial subjects. 

(132) To.ensure that the Departments of Industries, Agriculture and Co- 
operative Credit work in close harmony, they should be under the control of 
the same Member of the provincial Executive Council. 

(133) The Director of Industries should be assisted by a Board whose 
members should be appointed by Government, in some cases on its own selection* 
in others on nomination by suitable public bodies. Where the Board and the 
Director disagree, the matter should be referred to superior authority. The 
Board should consist of not less than 6 or more than 12 persons, who should be 
roainly non-offioial. The members of the Board and of sub-committees formed 
for special purposes might be offered fees and travelling allowances. 

(134i) The Board should have power to co-opt members for temporary or 
special purposes and to appoint standing or temporary sub-oommittees. 
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(136) The Department of Industries should consist, in addition to the 
Director, of ja Deputy Director (in the larger provinces), industrial enginews, 
chemists, industrial specialists and teachers, and certain other officers. Initially, 
these officers may be recruited as circumstances best allow ; but as the Imperial 
Industrial and Scientific Services are established, the provincial department 
should obtain its superior officers from these services. They should be entirely 
under the orders of the Local Government. Specialists in various lines of 
applied technology who are engaged in teaching would also serve as advisers to 
Government and to private industrialists. Subordinate officers with ti know- 
ledge of mechanical engineering will be required in territorial charges to help 
small industries. 


Chapter XXII> An Imperial Department of Industries- 

(18^) The direction and co-ordination of the general industrial policy of 
the country and the proper performance of certain functions of high national 
importance can only be effected through an Imperial Department of Industries, 
in charge of a Member of the Viceroy’s Executive Council ; and there is a 
sufficient number of closely correlated functions to justify the creation of a 
specialised imperial department for their performance, 

(137) Special arrangements are, however, required to secure the prompt 
and efficient performance of the administrative and executive duties which 
will fall to the lot of the imperial department; and also to free the Member 
in charge from routine work, and to leave him leisure to deal with questions 
of policy. Eor this purpose we propose the creation of a Board to be called 
tbe Indian Industries Board, consisting of three members with separate charges. 
The Member in charge of the Department should be President of the Board 
without any special portfolio, but with full power to overrule his colleagues, 
who, however, should have the right to place on record their opinions. The 
Members of the Board should ordinarily hold office for five years only. I here 
should also be a Secretary to the Board and the Department, as well as three 
Assistant Secretaries to the Board. 

(138) The various subjects and departments which the Department of 
Industries would control, including those to be transferred to it from other 
existing departments' of the Government of India, fall into the following 
natural groups. 

Group I . — 

Geology and Minerals. 

Salt. 

Explosives and Petroleum. 

The Chemical Service and chemical research. 

Government factories for research or demonstration. 

Group II—. 

Stationery and Printing. 

Commercial and industrial intelligence. 

Stores. 

Eaotories Act. 

The general encouragement of industries. 

Technical and industrial education, 
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Group IIL — 

Inventions and Designs. 

Steam boilers Acts. 

Electricity. 

Ordnance Factories. 

Inspection of ordnance manufactures. 

Each of these should be under a separate member of the Industries Board, 
who would control the departments subordinate to him. - 

(139) In order to secure unity of administration, the headquarters of 
the Board should be with the Government of India, though its members 
should tour frequently. 

(140) The Board and the Department should be assisted by a part-time 
Financial Adviser, who should be given a seat on the Board. 

(141) An examination of the functions and qualifications of the officers 
subordinate to the Board, of the members of the Board itself, and of the higher 
provincial officers, shows that all require technical, business and administrative 
experience for the proper performance of their duties. 

(142) It therefore seems necessary to create an Imperial Industrial Service 
to meet thQ requirements of the industrial departments throughout the country. 
This «dll also afford a means of training qualified Indians to fill the higher 
appointments. 

(143) The ordnance factories, if they are to be managed by a civil depart- 
ment, should have their own separate service, though they may exchange 
officers with the Imperial Industrial Service. 

(144) Officers of the Imj)crial Industrial Service should be recruited as far 
as possible in India. 

(146) Before a regular Industrial Service has been built up, appointments 
will have to be made from various sources, often on special terms. 
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GOKOLtrSION. 

We have briefly sketched the lines of economic development along which 
India has moved since she first came into contact with western traders ; and 
have described in somewhat more detail the commercial and industrial position 
to which these lines of development have led her. We have shown that this 
position has become in many ways disadvantageous to the interests of the 
country; and that India’s industrial equipment is impaired by deficiencies 
which affect the interests of national safety. The industrial system is 
unevenly, and in most cases inadequately, developed ; and the capitalists of the 
country, with a few notable exceptions, have till now left to other nations the 
work and the profit of manufacturing her valuable raw materials, or have 
allowed them to remain unutilised. A powerful and well-directed stimulus is 
needed to start the economic development of India along the path of progress. 
Such a stimulus can only be supplied by an organised system of technical, 
financial, and administrative assistance. 

Our report in its finally approved form was in. the hands of the printers 
before the appearance of the Chelmsford-Montagu report on Indian constitu- 
tional reforms. We wore unable, therefore, to re-examine in detail our 
conclusions and recommendations in the light of the reform proposals without 
incurring a delay which would have been undesirable. It is evident, however, 
that our scheme is in general accord with the administrative changes proposed 
by His Excellency the Viceroy and the Secretary of State. 

We are deeply conscious of the difficulties of the question with which we 
have been asked to deal, and of its vital importance to the future of the 
country. We have had to discuss a vast range of subjects requiring expert 
knowledge, which was not always adequately available in the country under 
present conditions. The circumstances of India have made it necessary for 
us to devise proposals which will bring the State into far more intimate 
relotions with industrial enterprise than the policy of Government or public 
opinion has hitherto permitted. But as regards our main proposals— -technical 
education in practical relation to industrial requirements, the supply of advice 
and assistance through organised scientific and technical services, the provision 
of more liberal finance for industries, so far as possible through private 
agency— we feel confident that these are solutions clearly indicated by the very 
difficulties which they are designed to surmount, as well as by the small degree 
of Indian experience available, and substantially supported by the best- 
qualified opinion of the country. Finally, we have been strongly impressed 
by the earnest demand throughout India for economic progress and by the 
growing realisation of the dangers to which industrial unpreparedness exposes 
a nation. We feel sure that the strongest support will be forthcoming from 
the public generally, and from Indian capitalists and industrialists in particular, 
to any well-considered stffieme for industrial progress which Government may 

see fit to adopt, and we submit our report in the earnest hope that cur 
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recommendations will, with the approval of Government and the good-will of 
the Indian public, help in some measure towards the ideal of an Indja, strong 
in her own strength, and a worthy partner in Empire. 


(Signed) T. H. HOLLAND, 

President. 

„ ALFRED OHATTERTON. 

„ EAZULBHOY CURRIMBHOY. 
0. E. LOW. 

„ M. M. -M ALAVIYA.* 

„ R. N. MOOKERJEE, 

„ F. H. STEWART. 

„ D. J. TATA. 

R. D. BELL ^ 

> Secretaries. 

G. H. W. DAVIES ) 


* Subject to a separate note. 
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NOTE 


BY 

THE HOE’BLE PAHBIT MADAH MOHAK MALAVIYA. 


Introductory. 

On the 2l8t ^^March 1916, the Hon’blo Sir Ibrahim Eahimtoola moved a 
Eesolution in the Imperial Legislative Council urging tbo appointment of a 
Committee to consider and report what measures should be adopted for the 
growth and development of industries in India. Among the matters which he 
suggested might suitably be referred for the consideration of the Committee, 
he put in the forefront the question — 

""Whether representation should be made to the authorities thiough the Seeretaiy of 
State for India for securing to the Government of India full tisoal autonomy, specially in 
reference to import, export and excise duties.” 

In the course of his speech in supporting (hi' Resolution, the Hon’bJo 
Member laid great stress on this point. He said : — 

"I readily recognise that efforts are being made by the Gov einment in many directions 
to meet the needs of the situation. It appears to me, however, that, unlc.ss the hands of the 
Impeiial Government are free in fiscal matters, the results will not be adequate. If the 
Government of India were free to adopt measures solely in the intoi ests of the people of this 
country, without any restrictions or limitations in fiscal matters, our mdusti ia I development 
would be in a fair way of successful accomplishment. India wants fiscal autonomy as the 
first step towards her industrial 1 egenei ation, and if Indian public opinion is. to have any 
weight in the determ^ation of this question, we ought to get it at once.” 

The Hon’hle Sir William Clark, the then Member for Commerce and In- 
dustry, accepted the Resolution on behalf of the Government. Ho announced 
that the Government had anticipated the recommendation of the Resolution, and 
had already taken steps to constitute not a committee,* but a more important 
body, a Commission, whose duty it will be to consider and report upon the 
possibility of further industrial development in this country. He said at the 
same time that, for reasons which he put before the Council, the scope of the 
enquiries entrusted to the Commission would not include a consideration of the 
question of fiscal policy of the Government. Sir William Clark noted that in 
the opinion of the mover of the Resolution “ a Government of India, uncontrolled 
by the Secretary of State, untrammelled by the conceptions of fiscal policy which 
may be held by the British Government of the day, would be a far more potent 
instrument for the development of industries in India than the administration 
of bbiH country under its present constitution.” He also recognised that there 
was " a weighty body of opinion tending in that direction.” But he said that 
“ His Majesty’s Government feel that the fiscal relationships of all i)art8 of tlu; 
Empire as between one another and the rest of the world, must be reconsidered 
after the war, and they wish to avoid the raising of all such questions until 
that fortunate time shall have arrived.” It was therefore stated in the Resolu- 
tion appointing this Commission that “ any consideration of the present fiscal 
policy of the Government has been excluded from its enquiries,” and that “the 
same conrfderations apply with even greater force to any proposals involving the 

32 ▲ 



246 


imposifcion.'of duties for the specific purpose of prote iting the Indian industries, 
a policy which would very directly affect the fiscal relations of India with 
the outside world.V This will explain why, as Sir Frederick Nicholson put it in 
his statement submitted to us, ‘ the part of Hamlet must be totally omitted.’ 

The Commission has been instructed to examine and report upon the possi- 
bilities of further industrial development in India and to submit its recom- 
mendations with special reference to the following questions : — 

“ (ff) whether new openings for the profitable employment of Indian capital in commerce 
and industry can be indicated ; 

“ {b) whether and, if so, in what manner. Government can usefully give direct 
encouragement to industrial development — 

“ (») by rendering technical advice more freely available ; 

“ (n) by the deraonstiation of the practical possibility on a commercial scale of 
paliicular industries'; 

“ {tii) by affording, directly or indirectly, financial assistance to industrial enterprises ; 
or 

" (f^’) by any other means which are not incompatible with the existing fiscal policy 
of the Government of India/' 

In the course of the speech to which reference has been made. Sir William 
Clark made it clear that “ the building up of industries where the capital, 
control and management should be in the hands of Indians ” was “ the special 
object which we all have in view.” He emphasised that it was of immense 
importance alike to India herself and to the empire as a whole, that Indians 
should take a larger share in the industrial develo])mcnt of their country. 
Ho deprecated the taking of any steps, if it might “ merely mean that the 
manufacturer who now competes with you from a distance would transfer his 
activities to India and compete with you within your boundaries.” It was 
the same object of finding out how to help Indiam to develope industrial and 
commercial enterprise, that led the Government of India to depute Profes- 
sor C. J. Hamilton, the Minto Professor of Economics in Calcutta, to visit 
Japan “ to obtain more detailed particulars for the use of the Industrial Commis- 
sion,” so that we may “ know exactly what her Government done to aid 
her people in the notable advance which they have made,” having “ developed a 
structure of modem industrial and commercial enterprise from a past which 
knew nothing of western economic conditions.” We have to keep this object 
clearly before our mind in dealing with the questions which we have to examine 
and report upon. 


India— Fast and Present. 

In the revised note which Professor Hamilton submitted to the Commission, 
after dwelling on the rapidity with which Japan has transformed herself from a 
country where “ agriculture absorbed the energies of the bulk of the popula- 
tion ” to one of the important manufacturing countries of modern times, he 
says : — 

" The second fact, even more arresting from an Indian point of view, is that this remark- 
able transformation has been achieved by aa Asiatic community. The Asiatics have long beca 
regarded as intensely conservative, unprogressive, needing the help and guidance of western 
nations for the maintenance of law and order, and, even with their assistance, being with 
difficulty persuaded tp adopt the modern aims and methods associated with economic progress." 

Mr. Hamilton does not stand alone in this view. In the cjourse of my work 
connected with this Commission, I have repeatedly been reminded of the 
erroneous notion which many a European holds that India is, and must remain, 
a mainly agricultural country, that the . people of India are by nature and 
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tradition deficient in industrial capacity and commercial enterprise, and that 
these qualities are inherent in the nations of the West. It is necessary to 
combat this notion, for it vitiates Judgment regarding the capacity of Indians. 
It is also necessary for a proper appreciation of the present industrial condition 
of India and of the possibilities of its future development, that the facts and 
circumstances of the past should be correctly known and appreciated. 

I agree with my colleagues that “ at a time w'hen the west of Europe, the 
birthplace of the modem industrial system, was inhabited by uncivilised tribes, 
India was famous for the wealth of her rulers and for the high artistic skill of 
her craftsmen,” and that “ even at a much later period when traders from 
the West made their first appearance in India, the industrial development of this 
country was at any rate not inferior to that of the more advanced European 
nations.” But I do not agree with them as to the causes which they assign for 
the subsequent growth of industries in England, and, by implication, for the want 
of the growth of such industries m India. They say : — 

“ But the widely different social and political conditions of the West had helped the 
middle class to establish itself on a foundation of commercial prosperity, and the struggles for 
political freedom and religious libei-ty in which it had taken its share had endowed it with a 
spirit of enquiry and enterpiise that was gradually and increasingly directed to the attainment 
of industrial efficiency,'^ and that “ it was to this middle class that the so-called ' industrial 
revolution ' of the eighteenth century was mostly due." — (paragraph 1 of the Report.) 

Similarly it is stated in paragraph 131 of the Eeport that : — 

"The history of the evolution in the West of new industrial methods which culminated 
in the rapid and striking changes of the latter half of the eighteenth century shows that a 
large part was played therein by the educated as well as by the capitalist classes. The 
cucouiagement of scientific reseaich and its practical application by the Royal Society, and at 
a later stage by the Society of Aits, was closely paralleled by the fresh industrial ventures 
constantly being set on foot by iiici chants and other pei sons with cajiital at command. When 
the results began to icach India lu the shape of niachine-uiado imports, the movement had 
passed beyond the stage wheie the giadual evolution which in England had taken place could 
be readily imitated in India." 

lu my opinion this does not give a correct view of the matter, and is 
calculated to support erroneous ideas about the natural cajiacity of TtuErtih and 
Europeans for industrial enterprise, and to stand in the way of right conclusions 
being reached as to the possibility of industrial development in India with the 
co-operation of the Government and the people. I must therefore refer a little 
more fully to the economic history of India and of the ‘ industrial revolution ’ 
of England which has greatly ali'ected that history. 


India— A Manufacturing as well as an Agricultural Country. 

“ The skill of the Indians,” says Professor Weber, “ in the production of 
delicate woven fabrics, in the mixing of colours, the working of metals and 
precious stones, the preparation of essences and in all manner of technical art8> 
has from early times enjoyed a world-wide celebrity.” There is evidence that 
Babylon traded with India in 3000 B.C. Mummies in Egyptian tordbs, dating 
from 2000 B.C., have been found wrapped in Indian muslin of the finest 
quality. “ There was a very large consumption of Indian manufactures in 
Home. This is confirmed by the elder Pliny, who complained that vast sums 
of money were annually absorbed by commerce with India.” ” The muslins of 
Dacca were known to the Greeks under the name of Qangetiha . . . 

Thus it may be safely concluded that in India the arts of cotton spinning 
pnd cotton weaving were in a high state of proficiency two thousand years 
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ago . • • Cotton weaving was .only introduced into England in tJie 
seventeenth century .”— Gazetteer qf India^ Volume III, page 196.) 

4MI 

As regards iron manufactures, Professor Wilson says : — “ Casting iron is 
an art that is practised in this manufacturing country (England) only within a 
few years. The Hindus have the art of smelting iron, of welding it, and of 
steel, and have had these arts from time immemorial.” Mr. Hanade 
wrote in 1892 : — 

“ The iron industry not only supplied all local wants, but it also enabled India to export 
its finished products to foreign countries. The quality of the material turned out had also a 
world-wide fame. The famous Iron Kllar near Delhi, which is at least fifteen hundred years 
old, indicates an amount of skill in the manufacture of wrought iion, which has been the 
marvel of all who have endeavoured to account for it; Mr. Ball (}ate of the Geological 
Survey of India) admits that it is not many years since the production of such a pillar would 
have been an impossibility in the largest factories in the world, and, even now, there are 
comparatively very few factories where such a mass of metal could be turned out. Cannons 
were manufactured in Assam of the largest calibre, Indian moti or steel furnished the 
materials out of which Damascus blades with a woild-wide reputation were made ; and it paid 
Persian merchants in those old times to travel all the way to India to obtain these materials 
and export them to Asia. The Indian steel found once considerable demand for cutlery even 
in England. This manufacture of steel and wrought iron had reached a high perfection at 
least two thousand years ago.^^ — (Ranade's Essays on Indian Economics, pages 169-160.) 

There is abundant testimony to. prove that at the date of the invasion of 
Alexander, as for centuries before it, the people of India enjoyed a high degree 
of prosperity, which continued to the breaking up of the Moghal Empire in the 
eighteenth century. 

All the descriptions of the parts of India visited by the Greeks,'^ Mr. Elphinstone 
tells us, “ give the idea of a country teeming with population, and enjoying the highest 
degree of prosperity . . . The numerous commercial cities and ports for foreign trade, 
which are mentioned at a' later period (in the ‘ Periplus"), attest the progress of the Indians 
in a department which more than any other shows the advanced state of a nation. 
(Page 263) . . • Arrian mentions with admiration that every Indian is fr'ee. . . . 

The army was in constant pay during war and peace. . . . The police is spoken of as 

excellent. Megasthenes relates that in the camp of Sandracottus, consisting of 400,000 men, 
the sums stolen daily did not amount to more than about £3 . , . . The fields were 

all measured, and tljie water carefully distribirted for irrigation ,* taxes were imposed upon 
trade, and an income-tax levied from merchants and traders. Royal roads ar-e spoken of by 
Strabo and mile-stones . . . Gold and gems, silks and ornaments were in all families ; 

the professions mentioned show all that is necessary to civilised life. . , , The number 

of kinds of grains, spices, etc., which were grown afEord proofs that the country was in a 
high state of cultivation. . . . Their intemal institutions were less rude ; their conduct 

to their enemies more humane j their general learning much more considerable ; and, in the 
knowledge of the being and nature of God, they were already in possession of a light which 
was but faintly perceived, even by the loftiest intellects in the best days of Athens .'' — {History 
of hoAus, page 52.) 

The author of the “ Periplus of the Erythrian Sea” fully describes Indian 
commodities for which there was a great demand in the West, especially at 
Borne, about the first century of Christ. Many a traveller from the West has 
similarly described the trade of India. In the fourth and the sixth centuries 
two Chinese travellers visited India, a»d have fully recorded their views on its 
material condition, which included flourishing arts and industries. 

Then came the period of the Crusades and the first beginning of the Levan- 
tine trade which culminated in Venice becoming the greatest trader with India; 
and later on, Genoa. Marco Polo came here in the thirteenth century, and he 
al^ fias left a record of his impressions. 

The waves of conquest wluch commenced from the eleventli century no 
fioubt greatly hampered Indian industrialists and industries for some tune^ 
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But the establishment of the Moghal Empire and the safety and security of the 
reign of Akbar seem to have fully revived Indian industries and handicrafts. 
Bernier, who visited India in the reign of Bhahjahan, gives a’glowing descrip- 
tion of his capital. He speaks of his immense treasures, gold and silver and 
jewellery, “ a prodigious quantity of pearls and precious stones of all sorts ** 
. . . and marvels over the incredible quantity of manufactured goods. 

“ Embroideries, streaked silks, tufts of gold turbans, silver and gold cloth, 
brocades, net-work of gold,” etc. . . . Tavernier also gives a long descrip- 

tion of the manufactured goods, and dwells with wonder on the “ marvellous 
peacock-throne, with the natural colours of the peacock’s tail worked out in 
jewels, of carpets of silk and gold, satins with streaks of gold and silver, 
endless lists of exquisite works, of minute carvings, and other choice objects 
of art.” 


The East India Company. 

It was this trade and prosperity that lured the traders of Europe to India. 
As the historian, Murray puts it : — “Its fabrics, the most beautiful that human 
art has anywhere produced, were sought by merchants at the expense of the 
greatest toils and dangers.” (JTis/ory o/” page 27.) After the decline of 
Venice and Genoa, the Portuguese and the Dutch captured the Indian trade. 
The merchants of England viewed their trade with envious eyes, and formed 
the East India Company which obtained its charter from Queen Elizabeth on 
31st December 1600, to trade with the East Indies, not “ to exchange as 'far 
as possible the manufactured goods of England for the products of India ” 
(Keport para. 2) — ^for there were few English manufactures then to be exported 
— but to carry the manufactures and commodities of India to Europe. 

At the end of the seventeenth century/^ says Lecky, great quantities of cheap and 
graceful Indian calicoes, muslins and chintzes were imported into England, and they found 
such favour that the woollen and silk manufacturers were seriously alarmed. Acts of Parlia- 
ment were accordingly passed in 1700 and in 1721 absolutely prohibiting, with a very few 
specified .exceptions, the employment of printed or dyed calicoes in England, either in dress 
or in furniture, and the use of any printed or dyed goods, of which cotton formed any part/^-— 
(Lecky^s History of England in the Eighteenth Century^ 

When Clive entered MurshidaBad, the old capital of Bengal, in 1757, he 
wrote of it : — 

“ This city is as erstensivo, populous' and rich as the city of London, with this difference 
that there were individuals in' the first possessing infinitely greater property than in the 
last city.” — (H. J. S. Cotton, in^New India, published before 1890.) 

“ Less than a hundred years ago,” wrote Sir Henry Cotton in 1890, “the whole commerce 
of Dacca was estimated at one crore of rupees, and its population at 200,000 souls. In 1787 
the exports of Dacca muslin to England amounted to 80 lakhs of rupees j in 1817 they had 
ceased altogether, The arte of spinning and weaving, which for ages afforded employment to 
n numerous and industrial population, have now become extinct. FamiUes which were 
formerly in a state of affluence have been driven to desert the town and betake themselves to 
the villages for a livelihood. The present population of the town of Dacca is only 79,000. 
This decadence has occurred not in Dacca only, but in all districts. Not a year passes in 
which the Commissioners and District Officers do not bring to the notice of Government that 
the manufacturing classes in all parts of the country are becoming impoverished.'*'’ 

“ In the first four years of the nineteenth century,” says Mr. Romesh Chandra Dutta’ 
“ in spite of all prohibitions and restrictive duties, six to fifteen thousand bales of cotton 
piece-goods were annually shipped from Calcutta to the United Xingdom. The figure rapidly 
fell down to 1818. The opening of trade to private merchants in that year caused a sudden 
rise in 1815 ; but the increase was temporary. After 1820 the manufacture and export of 
cotton piece-goods declined steadily; never to ina6%^aivi”— -{Economic History of British 
fniia, page 206.) 
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How India came to be an Agricnltnral Country- 

At an early period of the Company’s administration, British wearers had 
begun to be jealous of the Bengal weavers, whose silk fabrics were imported 
into England, and so not only were Indian manufactures shut out from 
England, but — 

"ft deliberate endeavour was now made to use the political power obtained by the East 
India Company,” says Mr. Romesh Dutta, " to discourage the manufactures of India. In 
their letter to Bengal, dated 17th March, 1769, the Company desired that the manufacture 
of raw silk should be encouraged in Bengal, and that of manufactured silk fabrics should be 
discouraged. And they also recommended that the silk winders should be forced to work in 
the Company’s factories and prohibited from working in their own homes.” 

In a letter of the Court of Directors, quoted in Appendix 37 to the Ninth 
Beport of the House of Commons Select Committee on the Administration of 
Justice in India 1783, (quoted by Mr. Bomesh Dutta at page 45 of his book), it 
was stated : — 

" This regulation seems to have been productive of very good effects, particularly in bring- 
ing over the winders, who were formerly so employed, to work in the factories. Should this 
practice (the winders working in their own homes) through inattention have been suffered to 
take place again, it will be proper to ptit a stop to it, which may now be more effectually done, 
by an absolute prohibition, under severe penalties, by the authority of the Government.” 

" This letter,” as the Select Committee justly remarked, "contains a perfect plan of 
policy, both of compulsion and encoumgement, which must in a very considerable degree 
operate destructively to the manufactures of Bengal. Its effects must be (so far as it could 
operate without being eluded) to change the whole face of the industrial country, in order to 
render it*® field for the produce of crude materials subservient to the manufactures of Great 
Britain.”' — {Ibid) , 

Eurthemore, according to Mr. Digby, in 1813, Indian cotton manufac- 
tures were liable to the following charges in England : — 



£ 

s. 

d. 

Calicoes or dimities for every £100 of value 

81 

2 

11 

Cotton, raw (per 100 lbs.) ...... 

0 

16 

11 

Cotton, manufactured ....... 

81 

2 

11 

Hair or goat's wool, manufactures of, per cent. . 

84 

6 

3 

Flowered or stitched muslins of white calicoes (for every £100 
in value) ........ 

32 

9 

2 

Other manufactui-es of cotton not otherwise charged , 

32 

9 

2 


“ These burdensome charges were subsequently removed, but only after the 
export trade in them had, temporarily or permanently, been destroyed.” {JProa- 
perom British India, page 90.) On the other hand, ever since English power 
was established in India, English goods entered India either with no import, or 
with a merely nominal import duty. At the time Indian cotton goods were 
liable to the heavy duty of £81 per cent, in England, English cotton goods 
imported into India were subject to a duty of only 2^ per cent. In addition to 
this, the steam engine and the power loom had in the meantime been perfected 
in England, and English manufactures had begun to come in increasing 
quantities to India. The result was well described by Mr. Henry St. George 
Tucker, who had, on retirement from India, become a Director of the East India 
Company. Writing in 1823, he said ; — 

"The silk manufftctures (of ludia) and its piece-goods made of silk and cotton 
intermixed/ have long since beem excluded altogether from our markets and of late, partly 
in consequence of the’ operation of a. duty of 67 per cent., but chiefly from the effect of 
superior maohineiy, the cotton fabrics which heretofore constituted the staple of India, 
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liave not only been displaced in this coantry, but we actually export our cotton manu^otnres 
to supply a part of the consumption of our Asiatic possessions. India is thus reduced from 
the state of a manufacturing to that of an agricultural countiy.'’-*( ATmor of He Indian 
Government, being a selection from the papers of Henry St. George Tucker (London 1858) 
page 494, quoted by Mr. Romesh Dutta at }>age oi hie Economic History of BrUieh 
1 ndta.) 

H. H. Wilson, the historian of India, also wrote as follows : — 

‘'It was stated in evidence (in 1818) that the cotton and silk goods of India up to the 
period could be sold for a profit in the British maiket at a price from 50 to 60 per cent, 
lower than those fabricated in England. It consequently became necessary to protect the 
latter by duties of 70 and 80 per cent, on their value, or by positive prohibition. Had this 
not been the case, had nut such prohibitory duties and decrees existed, the mills of Paisley 
and Manchester would have stopped in their outset, and could scarcely have been again set 
in motion, even by the power of steam. They wore created by the sacrifice of the Indian 
manufacture. Had India been independent, she would have retaliated, would have imposed 
prohibitive duties upon British goods, and would thus have pieserved her own productive 
industry from annihilation. This act of self-defence was not permitted her ; she was at the 
ineicy of the stranger. British goods were forced upon her without paying any duty, and 
the foreign manufacturer employed the arm of political injustice to keep down and ultimately 
strangle a competitor with whom he could not have contended on equal terms.^^^ — (Quoted 
by Romesh Dutta, Ibid, pages 262-20-8.) 

Another important Indian industry which succumbed to the jealousy of 
English manui'acturors, was ship-building. That shiiJ-building was an ancient 
industry in India, and that Indians carried on navigation to far distant climes 
east and west, has been fully established by Dr. Radhakumud Mukerjec 
in his valuable “ Histoiy of Indian Shipping.” Both Darius and Alexander had 
hundreds of vessels constructed in India. Indian rivercraft navigated Africa 
and went as far as Mexico. Again from the Coromandel coast Indians navigated 
as far as Java, Sumatra, Borneo and distant Canton. “ A hundred years ago,” 
says Mr. Digby, “ ship-building was in so excellent a condition in India that 
ships could be (and were) built which sailed to the Thames in company with 
British-built ships and under the convoy of British frigates.” 

The Governor-General (Lord Wellesley) reporting in 1800 to his masters 
in Leadenhall Sti’eet, London, said : — 

‘'The port of Calcutta contains about 1U,U0U tone of shipping, built in India, of a descrip- 
tion calculated fur the conveyance of caigoes to England . . . From the quantity 
of private tonnage now at command in the port of Calcutta, fiom the state of perfection 
which the ai-t of ship-builJing has already attained in Bengal (promising a still more rapid 
progress and supported by abundant and inci-easing supplies of timber), it is certain that this 
port will always be able to furnish tonnage, to whatever extent may be required, for 
conveying to the port of London the trade of the private British merchants of Bengal.'' — 
(Quoted by Mr. Digby in Protj/eroiiit Bntteh India, page 86.) 

But, says Mr. Taylor : — 

“ The ariival in the port of London of Indian produce in Indian-built ships created a sen- 
satinn among the monopolists which could not have been exceeded if a hostile fleet had 
appeared in the Thames. The ship-builders of the port of London took the lead in raising the 
cry of alarm ; they declared that their business was on the point of ruin, and that the families 
of all the shipwrights in England were certain to be reduced to starvation ." — {liietory of India, 
page 216.) 

Tke cry prevailed. T^ Court of Directors opposed the employment of 
Indian ships in the trade between England and India. In doing so, says 
Mr. Digby, they em|)loyed an argument which, in some of its terms, sounds 
very curious at the present time, when so many lascars are employed by all the 
great lines of steamers numing to the East. After reciting other I'easou 
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against ship-building and ship-manning in India, the Court said in their 
despatch, dated 27th January, 1801 

XVII. Besides these objections which apply to the measure generally, there is one that 
lies paiiicularly against ships whose voyages commence from India, that they will usually be 
manned in gi*eat part with lascars or Indian sailors. Men of that race are not by their physical 
frame and constitution fitted for the navigation of cold and boisterous latitudes ; their nature 
and habits are formed to a warm climate, and short and easy voyages performed within the 
sphere of periodical winds ; they have not strength enough of mind or body to encounter the 
haj’dships or perils to which ships are liable in the long and various navigation between India 
and Europe, especially in the winter storms of our northern seas, nor have they the courage 
which can be relied on for steady defence against an enemy . . \ But this is not all. The 

native sailors of India are • « . on their arrival here, led into scenes which soon divest 

them of the respect and awe they had entertained in India for the European character* 

. . . The contemptuous reports which they disseminate on their return cannot fail to 

have a very unfavourable influence upon the minds of our Asiatic subjects, whose reverence 
foi’ oUr character, which has hitherto contributed to maintain our supremacy in the East, will be 
gradually changed * . . and the efEects of it may prove extremely detrimental. . • . 

Considered) therefore, in a physical, moral, commercial, and political view, the apparent conse-* 
quences of admitting these Indian sailors largely into our navigation, form a strong additional 
objection to the concession of the pioposcd privilege to any ship manned by them.^^ — 
(Appendix No. 47 — Supplement to Fourth Koport, East India Company, pages 28-24, quoted 
by Mr. Digby in Prosjjerous British India^ at pages 101-103.) 

The lascars of to-day are only the successors of those who emerged from 
the ports of Kathiawar and navigated from thence to Aden and Mocha to the 
East African coast and to the Malay Peninsula. It is possible an Indian 
laacar in the early nineteenth centuiy, finding himself in London, may have 
indulged himself just as Jack to-day does, when he lands in any important 
Indian port. But it cannot but be regretted that such small considerations 
were allowed to weigh at all against Indian navigation to England. And it is 
difl&cult to express in words the economic and political losses which this attitude 
has meant for England as well as India. Hoa^' much better would have been 
the position of India, how infinitely stronger that of England, if Indian 
shipping had been allowed to grow, and had groMn as shipping in other 
countries has grown during the last forty years, and been available to India and 
the Empire in this hour of need. 

Mr. Eomesh Eutta has shown in his “ Economic History of British India” 
that this continued to be the settled policy of England towards India for fifty 
years and more ; that it was openly avowed before the House of Commons and 
vigorously pursued till 1833 and later ; and that it effectually stamped out 
many of the national industries of India for the benefit of English manufac- 
tures. Mr. Arnold Toynbee has expressed the same view : — 

" Englisli industries would not have advanced so rapidly without protection, but the 
system, once established, led to perpetual wrangling on the pait of rival industries, and 
sacrificed India and the Colonies to our great manufactures.” — {The Industrial Revohition of 
the Eighteenth Centurg in England, by Ai-nold Toynbee, page 68.) 


Englisli Industrial Eevolutlon* 

Eet us now turn to England to see. what happened there during the fisane 
period. The industrial revolution, which has powerfully affected Indian indus- 
tries, is said to have begun in England in 1770. 

In 1770,” says Mr. Cunningham, “there was no Elack Couatry, blighted by the 
cunjunetioB of coal and iron trades ; there were no canals or railway^ and no factory towns 
vdak their ma w a c of population. All the familiar features of our modem life, and all its 
meat jMsaing problems, have come to the front within the last century and a quarter .” — {The 
Gresttk Industry and Commerce, by W, Cunningham, Fart 11, page 613.) 



Up to the middle of the eighteenth century English industry vrm In a Tory 
backward condition. The state of that industry is thus described by John 
Bichard Green : — 

Though England ali*eadj stood in the first mnk of conimerdial stateei at the aooesMion 
of George the Thirds her industiial life at home was mainly agricultural. The wool trade 
had gradually established itself in Norfolk, the West Aiding of Yoikshii^e and the countries 
of the south west ; while the manufacture of cotton was still almost limited to Manchester 
and Bolton, and remained so unimportant that in the middle of the eighteenth century the 
export of cotton goods hardly reached the value of fifty thousand a year. There was the same 
slow and steady progress in the linen trade of Belfast and Dundee and the silks of Spitalfields. 
The processes of manufacture were too rude to allow any large increase of production 
. . . But had the processes of manufacture been more efficient, they would have been 

rendered useless by the want of a cheap and easy means of transpoit. The older main roads 
had broken down. The new lines of tiado lay often aloyg mere country lanes which had nevei 
been more than horse-tmoks ... A new era began when the engineering ^genius of 
Brindley j^ned Manchester with its port of Liverpool in 1767 by a canal; the success of the 
experiment soon led to tho universal introduction of water-carriage, and Great Britain was 
tmversed in every direction by three thousand miles of navigable canals. At the same time the 
new importance was given to coal which lay beneath the soil of England. The stores of iron 
which had lain side by side with it in the northern countries had lain there unworked through 
the scarcity of wood,^ which was looked upon as the only fuel by which it could be smelted. 
In the middle of the eighteenth centuiy a process for smelting iron with coal turned out to be 
effective; and the whole aspect of fhe iron trade was at once revolutionised. Iron was to 
become the working material of the modern world ; and it is its production of iron which 
more than all else has placed England at the head of industrial Europe. The value of coal as 
a means of producing mechanical foice was revealed in the discovery by which Watt in 1766 
transformed the steam engine from a mere toy into the most wonderful instrument which 
human industry has ever had at its command . . ♦ Throe successive inventions in twelve 

years, that of the spinning jenny in 1764 by the weaver Hargreaves, of the spinning machine 
in 1768 by the barber [Arkwiight, of the ^ mule ^ by the weaver Crompton in 1776, were 
followed by the discoveiy of the power loom. But these would have been comparatively 
useless had it not been for the revelation of a new inexhaustible labour-force in the steam 
engine. It was the combination of such a force, with such means of applying it, that enabled 
Britain during the terrible years of lier stniggle with France and Napoleon to all but 
monopolize the woollen and cotton trades, and raised her into the greatest manufacturing 
country that the world had seeii.^^ — (Greenes S/fort Hutory of the Engli$h Eeople, pa^es 
791^92.) 

But as Mr. Cunningham has pointed out : — 

Inventions and discoveries often seem to be merely fortuitous ; men are apt to regard 
the new machinery as the outcome of a special and unaccountable burst of inventive genius in 
the eighteenth century. ^ But ... to point out that Arkwright and Watt were 
fortunate in the fact that the times y^ere ripe for them, is not to detract from their merits. 
There hod been many ingenious men from the time of Wiliam Lee and Dodo Dudley ; but 
the conditions of their day were unfavourable to their success. The introduction of expensive 
implements, or processes, involves a large outlay ; it is not woi th while for any man, however 
energetic, to make the attempt, unless he has a considerable command of capital, and has access 
to large markets In the eighteenth century these conditions were being more and more 
realised. The institution of the Bank of England, and of other Banks, had given a great 
impulse to the formation of capital ; and it was much more possible than it had ever been 
before for a capable man to obtain the means of introducing costly improvements in the 
management of his business.^^— of English Industry and Commerce^ Part II, page 
610*) 

The Bank of England had been formed in 1694 as an instrument for pro- 
curing loans from the people at large by the formal pledge of the State to repay 
the money advanced on the demand of the lender. 

But for more than sixty years e*fter the foundation of the bank^ its smallest note htd 
been for A20, a note too large to circulate freely, and which rarely travelled far from Lombard 
Street, Writing in 1790, Burke said that when he came to England in 1760, there were not 
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* twelve bankers^ ehops ^ in the provinces, though then (in 1780) he said, they were in every 
market town. Thus, the arrival of the Bengal silver not only increased the mass of money, 
but stimulated its movement j for at once, in 1759, the bank issued £10 and £16 notes, and in 
the country private firms poured forth a flood of paper.'' — (Brooks Adams The Law of Civiliza' 
tton and Decay, pages ^63-264— quoted by Mr. Digby at page 38 of his book.) 

“ In 1766, when Clive went to India, the nation owed £74,575,000, on which it paid an 
interest of £2,753,000. In 1815 this debt bad swelled to £861,000,000, with an annual 
interest charge of £32,645,000." {Ibid, page 33) ..." The influx of the Indian treasure, by 
adding considerably to the nation's cash capital, not only increased its stock of energy, but added 
much to its flexibility and the rapidity of its movement." {Ibtd, page 31.) ..." Very 

soon after Plassey, the Bengal plunder began to arrive in London, and the effect appears to have 
been instantaneous, for all authorities agree that the ‘ industrial revolution,' the event which 
has divided the nineteenth century from all antecedent time, began with the yeai- 1760. Prior 
to 1760, according to Baines, the machinery iised for spinning cotton in Lancashire was almost 
as simple as in India; while about 1750 the English iron industry was in full decline because 
of the destruction of the forests for fuel. At that time four-fifths of the iron used in the 
kingdom came from Sweden." 

" Plassey was fought in 1 757, and probably nothing has ever equalled the rapidity of the 
change which followed. In 1760 the flying-shuttle appeared, and coal began to replace wood 
in smelting. In 1764 Hargreaves invented the spinning jenny, in 1779 Crompton contrived 
the mule, in 1785 Cartwright patented the power loom, and chief of all, in 1768 Watt matur- 
ed the steam engine, the most perfect of all vents of centralising energy. But, though those 
machines served as outlets foi the accelerating movemewt of the time, they did 4iot cause the 
acceleration. In themselves inventions are passive, many of the 'most impoitant having lain 
dormant for centuries, waiting for a sufficient store of force to have accumulated to set them 
working. That store must always take the shape of money, and money not hoaided, but in 
motion." — (Brooks Adams T/ie Law of Cti tlizatton and Decay, pages 259-260.) 

Money came from India. Mr. DigLy says in his “ Prosperous British 
India 

" England's industrial supremacy owes its origin to the ■ vast hoards of Bengal and the 
Karnatik being made available for her use . . . Before Plassey was fought and won, and 

before the stream of treasure began to flow to England, the industries of our country were at a 
very low ebb. Lancashire spinning and weaving wore on a par with the corresponding 
industry in India so far as machinery was concerned-; but the skill which had made Indian 
cottons a marvel of manufacture was wholly wanting in any of the Western nations. As with 
cotton so with iron ; industiy in Britain was at a very low ebb, alike in mining and in manu* 
facture." — {Jbid, pages 80-81). 

Though the power loom was constructed in 1784, power weaving did not 
become a practical success until the dressing-frame was invented in 1803. 
Up to 1801, the cotton goods sent out from England to India amounted in 
value to £21,000 ; by 1813 they had risen to £108,824. When the charter of 
the East India Company was renewed in that year, its monopoly of trade with 
India was abolished, and British traders obtained a fresh outlet into this exten- 
sive Empire. The enormous increase of the imports of English manufactured 
cottons into India in subsequent years hardly needs description. By the end 
of the century, India had become the largest single market for them, its de- 
mands for British cottem goods having been just under £20,000,000. In the 
year before the war the/ Iflad risen to £44,681,000. 


Effects of Exports of Eaw Produce. 

Another factor which has powerfully contributed to India becoming more 
and more agricultural is the policy pursued by the British Government in India 
of encouraging the exports of its* raw produce. Paragraph 6 of our Beport has 
^iscu^sed the effects of these exports and that of the advent of the rfiiiivay and 
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the stea^hip. But it seems to me that, for an adequate appreciation of the 
results, the matter requires to be treated at greater length. 

In the eighteenth century the Colonies of England were looked upon as 
“ plantations’” where raw produce was grown to be sent to the mother country, 
to be manufactured and sent back to the Colonies and to the rest of the world. 
After the American War of Independence the new Colonies were allowed to work 
out their own destinies, and they began to develope their manufacturing power 
by protection even against British manufactures. Since then, in the expressive 
language of Mr. Ranade : — 

" The great Indian Dependency of England has come to supply the place of the old 
Colonies. This Dependency has come to be regarded as a Plantation, gi owing raw produce 
to be shipped by British agents in British ships, to be worked into Fabrics by British skill 
and capital, and to be re-exported to the Dependency by British merchants to their corres- 
ponding British Finns in India and elsewheie.^^ — {A’ssa//s, i>age 90.) 

This is best illustrated by the case of cotton. The Court of Directors of 
the East India Company began so early as 17H8 to take an interest in the 
question of the cultivation of cotton in India, and exjiendt'd considerable sums 
in various attempts to stimulate its growth. Since 1858, the Govemment of 
India have, at the instance of British manufacturing interests, taken steps from 
time to time to imi)rove the quality and quantity of cotton produced in India. 
The latest evidence of this is the appointment of the Indian Cotton Committee 
of last year. I do not complain that this has been done. On the contrary, I 
think enough has not been done in this direction. I think India can grow, and 
ought to be helped to grow, much mor(‘ and better cotton, and should be able 
to help both England and herself w ith if. But my point is that the policy 
which the Government has hitherto pursued has been one of encouraging the 
exports of raw produce. Its policy has not be‘en to encourage the conversion of 
our raw cotton into manufactures. The doctrines of free trade and of laissez 
faire, and an undue regard for English interests and the fear of interference 
with English trade, have prescribed the policy which it has had to pursue. 


Hallways and Commeroe. 

The construction of railways in India was mooted by the first Lord 
Hardinge. He left a minute in 1848, and his successor, Lord Dalhousie, took 
up the subject. It was in 1863 that Lord Dalhousie wrote his great Railway 
minute and gave the first stimulus to railway construction. India is indebted 
to him for the railway, as also for the telegraph. Says his eminent biographer. 
Sir William Hunter : — 

“ This was Lord Dalhousie’s masterly idea — not only would he consolidate the newly 
annexed territories of India by his railways, and immensely increase the striking power of his 
military forces at every point of the Empire, but he would use a railway construction as a 
bait to bring British capital and enterprise to India on a scale which had never entered the 
imagination of any previous Governor-General. 

"In all these arrangements,” continues Sir William Hunter, " Lord Dalhousie had from 
the outset a vigilant eye to the mercantile aspects of his railway routes. * The commercial 
and social advantages,' he wrote in his masterly minute on railways, ' which India would derive 
from their establishment are, I truly believe, beyond all present calculation. Great tracts 
are teeming with produce they cannot dispose of. Others are scantily bearing what they would 
carry in abundance, if only it could be conveyed whither it is needed. England is calling 
aloud' for the cotton which India does already produce in some degree, and would 
produce sufficient in quality, and plentiful in quantity, if only there were provided the fitting 
means of conveyance for it from distant plains to the several parts adopted for its shipment. 
Every increase facilities for trade has been attended, as we have seen, with an increased 
4emahd for articles of European produce m the most distant nlarkets of India ; and we have 
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yet to learn tne extent and value of the interchange which may be established with people 
beyond our present frontier, and which is yearly and rapidly increasing. Ships from every 
pai-t of the world crowd our ports in search of produce which we have, or could obtain in the 
interior, but which at present we cannot profitably 'fetch thence ; and new markets are opening 
to us on this side of the globe under circumstances which defy the foiesight of the wisest to 
estimate their probable value or calculate their future extent.' 

Lord Dalhousie provided free play for the mercantile possibilities of tbe railways/^y 
removing the previous checks and hindrances on Indian trade. Sir Edwin Arnold sums up 
these measures in a pithy marginal note : — ‘ All ports in India made free/ 

The unprecedented impulse which Lord Dalhousie thus gave to Indian trade may be 
realized by the following figures. During his eight years of rule the export of raw cotton 
more than doubled itself from Vnillions sterling to close on 3^ millions. The export of grain 
multiplied by more than thi-eefold from £890,000 in 1848 to £2,900,000 in 1856. . . . 

The total exports of merchandise rose from 13J millions sterling in 1848 to over 23 millions in 
1866. 

" The vast increase of productive industiy, represented by these figures, enabled the 
Indian population to purchase the manufactures of England on an unprecedented scale. The 
imports of cotton goods and twist into India rose from three millions sterling in 1848 to 6^ 
millions in 1856. The total impoits of merchandise and tieasure increased during the eight 
years from lOJ to 26J millions."— Rulers of India Series, by Sir W. W. Hunter, 
pages 191, 193-196). 

I am fully alive tolihe advantages which railways have conferred on India. 
I have quoted from Sir William Hunter to show how their introduction 
affected Indian industrie.s. As Lord Dalhpusie’s minute shows, one of the 
objects which they were intended to servo was the promotion of English trade 
and commerce with India. That was then the policy of the Government. I 
do regret that it was not then also the policy of Government to promote Indian 
industries, for then India would have prospered as well as England. It is 
particularly to be regretted that when they decided to develope a vast system of 
railways in India, they did not also decide to develope the iron and steel industry. 
For if they had done so, there would have been a much greater and more rapid 
extension of railways, because they would have cost India much less — according 
to official testimony, the price of iron was increased fifty per cent.^by reason of 
freight and landing charges — and would have spelled much greater benefits to 
the country than they have. The adoption of such a policy had been urged 
long ago both by Indians and by Englishmen. In a paper which he read 
before the Industrial Conference at Poona in 1893, Mr. Banade said 

" Many years ago Captain Townsend of the Ordnance Department observed in his work 
on the Mineral Wealth of India that nothing strikes the stranger who studies Indian economy 
BO much as the contrast between the bounty of Nature and the poverty of Man in the matter 
of this iron industry. Endowed more richly in iron ore than almost any other country in tbe 
world, India has in a commercial sense, no iron industry at all.” — (Ussays, pages 168-159.) 

" Mr. Ball, Deputy Superintendent of the Geological Survey, in his work on Economic 
Geology observes that if the Government had staited the manufacture of iron on an extended 
scale at the time of the first opening of the railways, great benefits would have accrued jto 
the State. If the State was justified in undertaking the construction of its own railways^ 
there was nothing inconsistent with principle in its undei'taking the manufacture of its own 
iron any more than in its manufacture of salt or opium. The effect of its establishing 
factories for iron manufacture throughout India would have, in Mr. Ball's opinion, enabled 
the State id keep vast sums of money in circulation, and would have given employment to 
large numbers of people who now resort to agriculture as their only resource. The golden 
opportunity was allowed to pass, ind we find ourselves in the anomalous situation that after one 
hundred and fifty years of British rule, tbe iron resources of India remain undeveloped, and 
the country pays about ten * crores of rupees yearly for its iron supply, while the old race of iron 
smdtersfittd tl^r occupation gone.”— pages 164-165.) 

. . That this could have been done is proved by the succesB of tho great Ti^ Iron 
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and Sfceel Works. The Government have earned the gratitude of Indians \>y the 
support they gave to the scheme, and it is a matter of gi*eai satisTaetion tliat the 
firm has rendered signal services to the Government and the Empire during this 
war by a ready supply of rails and shell steel for use in Mesopotamia and Egypt. 
But if the Government had taken up the question of the nuinufacture of iron and 
steel when the schemes of railways were projecttKi, or even later, the industry 
would have been established in the country much earlier and the entire in- 
dustrial prospect of the country w ould have been altered and improvi'd. It was 
not done, because, unfortunately for India, it was not the policy of the Govern- 
ment then to promote Indian industries. 

I have dwelt at some length upon theses facts to remind luy English fellow- 
subjects how largely England is indebted for her “industrial efficiency" and 
prosperity to her connection v'ith India, and how gi’ave an economic m rong has 
been done to India by the policy pursued in the past, with the object that this 
should induce them the more to advocate and insist ujjon a truly liberal policy 
towards India in the future I have also done this to dis})el the idea that 
Indians are to blame for the decline of their indigenous industries, or that they 
suffer from any inherent want of cai)acity for industrial development on modem 
lines, and that Europeans are by nature more fitted than Asiatics for success in 
manufacturing pursuits. I have shown that up to the middle of the eighteenth 
century England herself was an agricultural country ; that for thousands of 
yeai’s and up to the beginning of the last century, India excelled in manufac- 
tures as Avell as in agriculture, and that if during the century she came to be 
predominantly agricultural, this was diu; to the special treatment to udiich she 
had been subjected and not to any Avant of industrial cai)acity and enterprise 
among her people. 


The Eesult— Frequent Famines. 

The decline of Indian industries, the grow iug imports of British manu- 
factures and the exi)orts of raw ])roduee from India, led inevitably to the 
impoverishment of the manufacturing classes in all ])arts of the country and 
drove a growing proportion of the population to depend more and moi’e upon 
the land. Out of a total record export of 58f millions in 1878-9, only per 
cent, represented the value of what could properly be called manufactured 
goods, 93^ per cent, being mere raw produce. In 1880 the imports of manu- 
factured goods were valued at 1:51,397,561. By the combined operation of 
these two causes the country w as reduced to an economic condition which exposed 
it to the aggravated evils of frequent famines. Sir Horace Plunkett, whoso 
inability to join us I most sincerely regret, pointed out in his valuable Report 
of the Recess Committee of 1896, that similar causes had led at an earlier 
])eriod to similar results in Heland. Speaking of the effect of legislation which 
had struck at all Irish industries, not excepting agricultm*e, he said : — 

It forced the population into entire dependence on the land and reduced the country to 
an economic condition involving periodical famines.” 

In India there were five famines between 1800 to 1825 ; two between 1825 
to 1850 j six betM'een 1861 to 1875 ; eighteen between 1876 to 1900. According 
to Mr. Digby, the total mortality, according to official records, between 1861 
to 1901 was 28,826,000. Writing in 1901, Mr. Digby said : — 

‘‘ Stated roughly, famines and scarcities have been four times as numerous dtlriog the 
last thirty years of the nineteenth century as they weie one hundred yeai's earlier, and four 
times more widespread.” 

I agree with my colleagues that, apart from the other advantages which 
railways have conferred upon India, they have had an important effect in 



lessening the disastrous results of famines. Grain can be carried to tracts 
alfected by faftnine )vith much greater ease now than could be done before, 
and deaths from actual unavailability of food can be prevented. Since 1900, 
when the second Famine Commission, over which Sir Antony (now Lord) 
MacBonnell presided, made its report, the problem of famine relief and 
famine administration has also been placed on a satisfactory basis, and an 
admirable Famine Code has been drawn up. “ In regard to palliatives much 
lias been done ; but in respect of prevention, the hand has been slack.” And 
this, I regret to say, notwithstanding the facf that many of the remedies which 
we recommend to-day were recommended nearly forty years ago. 

After the disastrous famine of 1877-1878, the Government was pleased to 
appoint an Indian Famine Commission to enquire “ how far it is possible for 
Government by its action, to diminish the severity of famines, or to place the 
people in a better condition for enduring them.” In their Report the 
Commission said : — 

“ A main cause of the disastrous consequences of Indian famines, and one of the greatest 
difficulties in the way of providing relief in an effectual shape is to be found in the fact that 
the great mass of the people dii-ectly depend on agriculture, and that there is no other 
industry from which any considerable part of the population derives its support. The failure 
of the usual rains thus deprives the labouring class, as a whole, not only of the ordinary 
supplies of food obtainable at prices within their i each, but also of the sole employment 
by which they can earn the means of procuring it. The complete remedy for this condition 
of things will be found only in the development of industries other than agriculture and 
independent of the fluctuations of the seasous.^^ 

The principal , recommendations n hieh that Commission made for the 
“ encouragement of a diversity of occupations” among the people, are so 
valuable, and so much in line with many of our own recommendations, that 
I reproduce them below. 'They said : — 

1. We have elsewhere expressed our opinion that at the joot of much of the poverty of 
the jHiople of India, and of the risks to which they arc exposed in seasons of scarcity, lies the 
uufortuuate circumsliance that agriculture forms almost the sole occupation of the mass of the 
jjopulation, and that no remedy foj present evils can be complete which does not include the 
introduction of a diversity of occupations, through which the surplus population may be drawn 
from agricultural pursuits and led to find the means of subsistence in manufactures or' some 
such employments.^^ 

And, after referring to the obstacles that then stood in the way of the in- 
vestment of English capital in India, and after urging reasons why direct State 
aid could not then be given, they proceeded to say : — 

“ 6. There are, however, directions in which wc haA C no doubt the Government might 
usefully aid in fostering the inception of new industries. The introduction of tea cultivation 
and manufacture is an instance of the successful action of the Government which should en- 
courage further measures of a like character. In this case, the Government started plantations, 
imported Chinese workmen, distributed seed, and brought the industry into a condition in 
which its commercial success was no longer doubtful. It then retired from any shai-e in it, 
sold its plantations, and left the field to private capitalists. The cultivation of cinchona is a 
measure of a somewhat similar description though it has not yet passed entii-ely into the hands 
of private persons. 

" 7. In treating of the improvement of agriculture, we have indicated how we think the 
more scientific methods of Europe may be brought into practical operation in India by the help 
of specially trained experts, and the same general system may, we believe, be applied with suc- 
cess both to the actual operations of agriculture and to the preparation for the market of the 
raw agricultural staples of the country. Nor does there appear- any reason why acRon of this 
sort shoidd stop at agricultural produce, and should not be extended to the manu&ctures whiob 
India now produces on a small scale or in a rude form, and which, with some improveinttut, 
might be mqiaoted to find enlarged sales, or could take the pilaoe of . similar .aiticlsai now 
imported from foreign countries. 



8. Among the articles arid processes to which these remarks would apply may be named 
the manufacture and refining of sugar ; the tanning of hides ; the manufacture of fabrics of 
cotton, wool and silk ; the preparation of fibres of other sorts, and of tobacco ; the manufactures 
of paper, pottery, glass, soap, oils and candles. 

9. Some of these arts are already practised with success at Government establishments, 
such as the tanneiy at Cawnpur, which largely supplies bai'ness for the army, and the carpet 
and other manufactui*es carried on in some of the larger jails ; and these institutions form a 
nucleus, around which we may hope to see a gradual spread of similar industry. They afford 
practical evidence of the success of the arts practised, and are schools for training the people 
of the country in improved methods ; and so long as any such institutions fairly supply a 
Government want, which cannot be properly met otherwise, or carry on an art in an improved 
form, and therefore guide and educate private trade, their influence can hardly fail to be 
beneficial. The same may be said of the workshops of the Government and the milway com- 
panies, which are essential for the special purposes for which they are kept up, and gradually 
tmin and disseminai}e a more skilled class of artizans. 

10. The Government might further often afford valuable and legitimate assistance to 
private persons desiring to embark in a new local industry, or to develope and improve one 
already existing, by obtaining needful information from other countries or skilled workmen 
or supervision, and at the outset supplying such aid at the public cost. So far as the products 
of any industries established in India can be economically used by the Government, they 
might properly be preferred to articles imported fi om Em ope, and generally the local markets 
should be resorted to for all requisite supplies that they cain afford. We are aware that steps 
have been taken within the last few years to enforce these principles, but more can certainly 
be done, and greater attention may properly be paid to the subject. 

11. Otherwise than as above indicated, we do not think it desirable that the Govern- 
ment should directly embark in any manufacture or industry in an expeiimental way. Such 
experiments to be really successful or valuable must be carried out on a commercial basis. 
The conditions of any Government undertaking are rarely such as to give it this character, 
and the fear of incurring an undue expenditure on what is legarded as only an experiment 
wall often lead to failure, which will be none the less mischievous because it was thus caused. 

12. There is no reason to doubt that the action of Government may be of great value 
in forwarding technical, artistic, and scientific education, in holding out lewards for efforts in 
these directions, and in forming at convenient centres museums or collections by which the 
public taste is formed and information is diffused The great industrial development of 
Europe in recent years has doubtless received no small stimulus from such agencies ; and the 
duty of the Government in encouraging technical education is one to which the people of 
England are yearly becoming more alive, and which it is certain will be more adequately 
performed in the future. All the causes which render such action on the part of Governments 
desirable in Europe apply with greater force to India. Expenence, however, is still wanting, 
even in England, as to how such instruction should be given, and for India it will be hai*dly 
possible at present to go beyond the training of ordinary workmen in the piuctice of 
mechanical or engineering manipulation. 

13. To whatever extent it is possible, however, the Government should give assistance 
io the development of industry in a legitimate manner, and without interfering with the free 
iction of the general trading community, it being recognised that every new opening thus 
created attracts labour which would otherwise be employed to comparatively little purpose on 
he land, and thus sets up a new bulwark against the total prostration of the labour market, 
vhich in the present condition of the population follows on every severe drought.^^ 


The ary of Indians for the promotion of Technical Education and 

Indigenous Industries. 

This valuable Beport was published in 1880, but it seems that little heed 
was paid to its most important recommendations. Little was done to encourage 
indigenous industries ; less to promote technical education. In the meantime 
the Indian National Congress, which was organised to focus Indian public 
opinion and to represent Ihe wants and wishes of the Indian public to the 
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Goremment, came into existence in 1886. At its third session in 1887 it passed 
the following resolution r — ’ 

“ ITiat having regard to the poverty of the people, it is desirable that the Government 
be moved to elaborate a system of technical education, suitable to the condition of the country, 
to encourage indigenous manufactures by a fnore strict observance of the orders, already 
existing, in regard to utilising such manufactures for State purposes, and to employ more 
extensively than at present the skill and talents of the people of the country 

At its next session, in 1888, the Congress urged the appointment 
of a mixed Commission to enquire into the industrial condition of the 
coimtry as a preliminary to the introduction of a general system of technical 
education. It reiterated this request in 1891, 1892 and 1893. In 1894 
it affirmed in the most emphatic manner the importance of increasing 
public expenditure on all branches of education, and the expediency of 
establishing technical schools and colleges. It repeated th6 same request in 
1895. In 189G when a famine had broken out in a more or less acute form 
throughout India, it again urged that “the true remedy against the recurrence 
of famine lies in the adoption of a policy which would enforce economy, 
husband the resources of the State, foster the development of indigenous and 
local arts and industries which have practically been extinguished, and help 
forward the introduction of modem arts and industries.” In 1898 it again 
prayed “ that having regard to the poverty of the. people, and the decline of 
indigenous industries, the Government will introduce a more elaborate and 
efficient scheme of technical instruction, and set apart more funds for a better 
and more successful working of the same.” In 1904 the Congress urged 
the establishment of at least one central fully equipped polytechnic institute 
in the country, with minor technical schools and colleges in different provinces, 
and repeated that prayer in 1905. In 1906 it urged that primary education 
should be made free, and gradually compulsory, all over the country, and 
that adequate provision should be made for technical education in the different 
provinces, having regard to local requirements. It reiterated the same prayer 
in 1908, 1909, 1910, 1911 and 1913. After the outbreak of the war in 
1914, the Congress urged the Government to adopt immediate measures to 
organise and develope Indian industries. As the years rolled on, the need 
for industrial development was more and more keenly felt by Indians. Since 
1906, an Indian Industrial Conference has met year after year, as an 
adjunct of the National Congress, and it repeatedly pressed upon Government 
the need for providing technical, industrial and commercial education through- 
out the country. It has also urged various other measures for the encourage- 
ment of indigenous industries. But neither the recommendations of the Indian 
Famine Commission nor the representations of the Indian National Congress, 
nor those of the Indian Industrial Conference, produced much effect. Speaking 
at the Industrial Conference convened by Government in 1907, Sir John Hewett, 
the then Lieutenant-Governor of the United Provinces, said : — 

“ The question of technical and industrial education has been before the Government 
and the public for over twenty years. There is probably no subject on which more has been 
written or said, while less has been accomplished.” 

The earlier portion of Chapter X of our Report, dealing with industrial 
education, shows how little has been done up to this time to provide such 
education for the people. A few years ago the Government of India insti- 
tuted scholarships of the annual value of £150, not exceeding trai in 
number, to enable Indians to proceed to Europe and America for special 
training, but it was not necessarily to be technical. Under thig system 100 
students have hitherto gone abroad for such training. Finding the provi- 
sion to promote the scientific and industrial education of Indians in 
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country wholly insufficient, a few Indian and European gentlemen started ah 
Association in Calcutta in 1904, one of the objects of which was ‘ to enable 
distinguished graduates of Indian Universities to prosecute further studies in 
science in Europe, America, Japan or other foreign countries.’ Since 1910 the 
Bengal Government helped the Association with an annual grant of B,s. 6,000, 
which has been reduced to E-s. 2,600 since th^ war. Rai Jogendra Chandra 
Ghose Bahadur, Secretary of the Association, told us that over 300 students had 
becfh sent ahjroad with the assistance of this Association for such education, and 
that 140 of them had returned, of whom 130 were employed. He 'also told us 
that his students have started twenty new factories and were in charge of seve- 
ral factories employing a capital of over forty lakhs of rupees. This shows how 
keen is the desire of Indians to obtain technical education and to devote them- 
selves to the industrial regeneration of their country. The Government of India 
have recently increased the number of technical scholarships to thirty, and have 
revised the rules regulating the grant of such scholarships, which are in some 
respects an improvement on those they have superseded. But these scholarships 
are too few to meet the requirements of the situation. Adequate provision for 
imparting useful industrial and technical 'education both at home and abroad, 
remains yet to be made for the youth of India. 

Progress of other Nations in Manufactures, and its Effect on 

India. 

Reference has been made in Chapters II, VI and VII of our Report to the 
growth of certain industries in India during recent years with Indian capital and 
Indian control, the most important among them being the cotton mill industry, 
the Tata Iron and Steel Works and the Tata Hydro-Electric Works. So far as 
this goes, this is a matter of sincere satisfaction. But the i)rogre88 is altogether 
small. In the meantime, since 1870, other nations have made enormous progress 
in manufacturing industries. I would j[)articularly mention Germany, Austria, 
the United States and Japan, as their progress has specially allected India. 
They have each done so by devising and carrying out a system of general and 
technical education for their peoples, accompanied by a system of State aid 
and encouragement of industries. And these nations — and several others 
besides— -most of which have built up their industries by some form of State 
aid or protection, have taken full advantage of the i)olicy of free trade to which 
India has been subjected, to purchase raw produce from India and to flood her 
markets with their manufactured goods. India has thus been exposed to over- 
extending commercial subjugation by these nations, Without being armed and 
equipped to offer a resistance and without being protected by any fiscal walls 
or ramparts. This incessant and long-continued attack has affected her agricul- 
tural as well as manufacturing industries. Her indigo industry has nearly been 
killed by Germany. Before 1897, when Dr. Bayer produced artificial indigo, 
Germany had been importing vegetable indigo of the value of over one million 
sterling. A few years afterwards she was exporting artificial indigo of three 
times that value. Germany’s bounty-fed beet sugar gave the first serious shock 
to the ancient sugar industry of India, and it has suffered and is continually 
suffering from the competition of foreign sugar. In 1913-14 Germany and 
Austria purchased from India raw materials amounting to £24,220,400 in value 
or just a little less than one-sixth of the total output, while the imports to 
India from these t^vo countries amormted to £11,304,141. The exports to the 
United Kingdom in the same year amounted to £38,236,780, and the imports 
from the United Kingdom to £78,388,149. 

Eorty or fifty years ago, Japan was far behind lndja both in agriculture and 
industries. But her Government and people, working in conjimction, have 
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brought about a wonderful development of her industries built upon ‘ a systeni 
of technical education which included everything required to enable her to 
occupy her proper place among the manufacturing nations of the world.’ 
Japan takes in a large proportion of the exports of our cotton, and she sends 
us an increasing quantity of her cotton goods and other manufactures. The 
average of her total imports of the five pre-war years 1909-lu to 1913-14 was 
2*6 per cent, of our total imports. The share of her imports in the'year ending 
March 1917, was 8 9 per cent, of the total. The total impoiijts of India 
(excluding £28,969,766 of treasure, but including Government stores) amount- 
ed, in the year ending 31st March 1914, to £127,538,638. In the imports 
of the five pre-war years 1909-10 to 1913-14, the average share of the United 
Kingdom was 62'8 per cent. ; of the other parts of the British Empire, 7 per 
cent. ; of the allies (excluding Japan), 4'6 per cent.; of Japan, 2’5 per cent. ; 
of the United States, 31 per cent. ; of Java, 6’4 per cent. ; and of the 
other foreign countries (principally Germany and Austria-Hungary), 3 3'6 per 
cent. The share of the principal countries in the imports of the year ending 
3ist March 1917, was the United Kingdom, 58’7 per cent. ; other parts of the 
British Empire, 7 per cent. ; allies (excluding Japan), 3’3per cent. ; Japan, 8‘9 
percent. ; the United States, 7'3 per cent. ; Java, 8’9 per cent. ; and other foreign 
countries, 6 '9 per cent. 

The extent to which India has thus come to be dependent upon other coun- 
tries for the raw materials and manufactured articles necessary in the daily life 
of a modem civilised community is deplorable. The following classified table 
of the imports which came into India in the year ending March 1914, will give 
an idea of the extent of this dependence : — 

£ 


L — J^oodj drink ^ and tobacco : — . • • . 

• • 

16,441,380 

Fish (excluding canned fish) . . . • 

• * 

208,330 

Fruits and vegetables . . . » . 


753,583 

Grain^ pulse and flour . . . ^ • 

• • 

185,660 

Liquors • « . • • • . 

• • 

1,251,642 

Provisions and oilman's stores 


1,649,087 

Spices 


1,154,875 

Sugar ........ 

• 

9,971,261 

Tea , . 

• • 

152,409 

Other food and drink, x.e ^ coffee (other than roasted or 
ground) hops, etc. . . . . . 

511,623 

Tobacco ....... 

0 

501,923 

II. — 22aw matenaU and produce, and articles mainly untnanufac- 
tuTed ......... 

7,038,380 

Coal, coke, and patent fuel .... 

f • 

. 710,920 

Gums, resins, and ice . . . . . 

• • 

175,764 

Hides and skins, raw ..... 

• • 

101,066 

Metallic ores and scrap iron or steel for manufacture 

• • 

41,977 

C^ils .. ...... 

• • 

2,934,611 

Seeds, including oil seeds .... 

• • 

58,481 

Tallow, stearine, wax ..... 

1 • 

150,688 

Textile materials . ..... 

• • 

1,204,510 

"Wood and timber .....* 

• • 

516,590 

Miscellaneous (including shells, chank, cowries, fish manure, 
pulp of wood and rags for paper) . . • . 

1,149,873 

III. — Articles wholly or mainly manufactured . 

• • 

96,769,443 

Apparel ....... 

« <• 

1,669,889 

Arms, ammunition and military stores . 

s • 

286,718 

Carriages and cars, including cycles an4 motor cars 

• « 

1,422,667 

Chemicals, drugs and medicines 

• « 

1,505,699 

Cutlery, hardware, implements (except machine-tools) and 


instruments ...... 

» * 

4,291,140 
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Byes and colours ........ 

Furniture, cabinet-ware, and manufactures of wood 
Glassware and earthenware • . ' . 

Hides and skins, tanned or dressed, and leather . . . 

Machinery of all kinds (including belting for machinery) . 

Metals, iron and steel and manufactures thereof . 

Metals, other than iron and steel and manufactures thereof . 
Paper, paste board, and stationery ..... 

Kailway plant and rolling stock ..... 

Yarn and textile fabiics .....*• 

Miscellaneous (including prints, engravings, pictures, rubber 
manufactures, smokers' retjuisites, soaps, spirits perfumed, 
sticks and whips, stones and marble, toilet requisites, 
toys, and requisites for games and sports, umbrellas and 
umbrella fittings) .... . . 

IV. — Miscellaneous and unclassified, including living animals, 
fodder, bran pollards and articles imported bg post. 


t 

1,610,933 
224,323 
1,728,667 
266,683 
5,508,397 
10,633,249 
41 ,010,801 
1,524,982 
6,689,794 
50,360,043 


5,055,963 

1,016,135 


\ Govern meat stores . ..... . . 6,873,350 

Total value of all imports, excluding treasure . . .±1127,588,638 

Chapter IV of our Report gives a more analysed and critical summary of 
the industrial deficiencies of India. It similarly points out that the list of 
industries which, though the materials and articles we import arc essential 
alike in peace and war, arc lacking in this country, is lengthy and ominous ; 
and that until they are brought into existence on an adequate scale, Indian 
capitalists will, in times of peace, be deprived of a number of profitable enter- 
prises, whilst, as experience has shown, in the event of a war which renders sea 
transport impossible, India’s all-important existing industries will be exposed 
to the risk of stoppage, her consumers to great hardship, and her armed forces 
to the gravest possible danger. With the abundance of our raw materials, 
agricultural and mineral, with the great natural facilities for pouer and 
transport, with a vast home market to absorb all that we may manufacture, it 
should not be difficult to effectively cut down this list, if the Government will 
equip the people for the task by providing the necessary educational and bank- 
ing facilities and extending to them the patronage and suj)port of the State. 
How the Government may best do this is the question we have to answer. 


Government Industrial Policy in Eeoent Years. 

I have little to add to the history of Government industrial policy in i-ecent 
years which is given in Chapter VIII of the Report. The account given there of 
the efforts made by Government for the improvement of Indian industries shows 
how little has been achieved. But I do not agree with my colleagues when 
they say (paragraph 111) that this has been “ owing to the lack of a definite and 
accepted policy, and to the absence of an appropriate organisation of specialised 
experts.” I share with them the regret that Lord Morley did not approve that 
part of the proposal of the Madras Government made In 1910, which urged that 
Government agency should be employed to demonstrate that certain industrial 
improvements could be adopted with commercial advantage ; and I am thankful 
that in modification of that order. Lord Crewe, by his telegram, dated the Ist 
February, 1916, authorised the Government of India, pending final orders on this 
Commission’s Report, “ to instruct Local Governments that in cases in which 
they desire to help particular industries they may do so, subject to your approval 
and to financial exigencies, without being unduly restricted by my predecessor’s 
rulings.” But I cannot endorse that part of the Report which speaks of “ the 
deadening effect produced by Lord Morley’s dictum of 1910 on the initial 



attempts made by Goyernmeat for the improvement of industries.” (Introduc- 
tory, page 4.) I think my colleagues have taken an exaggerated view of the 
effect of Lord Morley’s refusal to sanction the particular part of the Madras 
Government’s proposal to which reference has been made above. In justice to 
Lord Morley, and in order that the orders which he passed on the subject of 
technical education may be properly appreciated, I will quote below the follow- 
ing two paragraphs from the despatch in question, dated the 29th July 1910. 
Said His Lordship : — 

“ I have examined the account which the Madras Government have given of the 
attempts to create new industries in the province. The results represent considerable 
labour and ingenuity, but they are not of a character to remove my doubts as to the utility 
of State effort in this diroction, unless it is strictly limited to industrial instruction and 
avoids the semblance of a commercial venture. So limited, interference with private 
enterprise is avoided, while there still remains an ample and well-defined sphere of activity. 
The limit disregarded, there is the danger that the new State industiy will either remain a 
petty and ineffective plaything, or will become a costly and hazardous speculation. I 
sympathise with the Conference and the Madras Government in their anxiety for the 
industrial development of the province, but I think that it is more likely to be retarded 
than promoted by the diversion to State-managed commercial enterprises of funds which 
are urgently required for the extension of industrial and technical instruction. 

The policy 'which I am prepared to sanction is that State funds may be expended upon 
familiarising the people with such improvements in the methods of production a^ modern 
science and the practice of European countries can suggest ; further than this the State should 
not go, and it must be left to private enterprise to demonstrate that these improvements can 
be adopted with commercial advantage. Within the limits hero indicated it appears to me 
that the objects which the Industrial Conference had in view can all be accomplished 
by means of techiiical and industrial schools; it is in such schools that a knowledge 
of new industries and new processes can be imparted, that the use of new implements 
can best be taught and the technical skill of the artisans most readily improved. 
In a leather school the method of chrome tanning can be demonstrated and taught; 
in a weaving school the indigenous hand loom can be improved and the advantage of the 
improvement demonstrated. If the schools are properly managed, they will supply the private 
capitalist with instracted workmen and with all the information he requires for a commercial 
venture. To convert the leather or weaving school into a Government factory in order to 
demonstrate that articles can be manufactured and sold to the public at a profit, goes, in my 
view, beyond what is desirable and beyond what is found necessary in other provinces. My 
objections do not extend to the establishment of a bureau of industrial information, or to the 
dissemination from such a centre of intelligence and advice regarding new industries, processes 
or appliances, provided that nothing is done calculated to interfere with private enterprise.” 

As Lord Crewe pointed out in his despatch No. 24-B(eyenue, dated March 
12th, 1912 

“ . . . the Government of Madras seemed to have placed too limited a construction upon 

the orders given in my predecessor’s despatch of 20th July 1010. The policy which he then 
sanctioned was that State funds might be expended upon familiarising the people with such 
methods of production as modern science and the practice of European countries could suggest. 
This need not be interpreted as confining instruction solely to industrial schools. I am prepared 
to recognise that in certain cases instruction in industrial schools may be insufficient and may 
require to be supplemented by pi-actical training in workshops, where the application of new 
processes may be demoustrateJ ; and there is no objection to the purchase and maintenance 
of ekperimental plant for the piupose of demonstrating the advantage of improved machinery 
ol* new processes and for ascertaining the data of production.” 

Indian public opinion no doubt desired that the Government should go 
farther than Lord Morley had sanctioned. But even so, they would have been 
grateful if action had been taken within the ample and well-defined sphere 
of activity ” which he had sanctioned ; if the funds which it was proposed to 
divert to State-managed commercial enterprises, had been devoted to “the 
extension of industrial and technical instruction, ” for which, his Lordship said, 
they ware “ urgaatly required if State funds had been “ expended upem famil- 
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larising the people with such improvements in the methods of production as 
modern science and the practice of European countries could suggest.” Their 
complaint was that that was not done. It is said in paragraph 199 of the^ 
Report that the Government (of India) “ had neither the organisation nor the 
equipment to give efiPect even to the comparatively limited policy sanctioned by 
Lord Morley.” The obvious answer is that the necessary organisation and 
equipment should have been created. 

A Welcome Change. 

The outbreak of the war drew forcible attention to the extent of India’s 
dependence upon countries outside the British Empire, particularly upon 
Germany and Austria, for the supply of many of the necessaries of life for her 
people, and some time after the commencement of the war, the Government of 
India resolved to examine the question of the industrial policy which the Govern- 
ment should pursue in the altered state of things in India. In their despatch 
to the Secretary of State, dated the 26th November 1916, Lord Hardinge’s 
Government put the case for a change of policy in very clear and forceful 
language. They said : — 

It is becoming increasingly clear that a definite and self-conscions policy of improving 
the industrial capabilities of India will have to be pursued after the war, unless she is to 
become more and more a dumping ground for the manufactures of foreign nations who will 
be comjieting the more keenly for markets, the more it becomes apparent that the political 
future of the larger nations depends on their economic position. The attitude of the Indian 
public towards this important question is unanimous, and cannot be left out of account. 
Manufacturers, politicians and the literate public have for long been pressing their demands 
for a definite and accepted policy of State aid to Indian industries ; and the demand is one 
which evokes the sympathy of all classes of Indians whose position or intelligence leads them 
to take any degree of interest in such matters." The despatch emphasised " the need for an 
industrial policy which will enable technical education in India to produce its best results, 
and which will lighten the pressure on purely literary courses and reduce the excessive demand 
for employment in the services and callings to which those courses lead up," 

Finally the Government said : — 

“ After the war India will consider herself entitled to demand the utmost help which her 
Government can afford to enable her to take her place, so far as circumstances permit, as a 
manufacturing country." 

The acceptance of this policy by the Secretary of State for India and the 
appointment of this Commission to consider and report in w^hat ways this 
help may be given was welcomed by Indians with feelings of gratitude and 
hope, like the dawn of day after a dark and dreary night. But the hope is 
occasionally clouded by a recollection of the fact that the Labour Party joining 
with the Irish Nationalist and the Lancashire vote mobilised its forces against 
the Government in England against the raising of the import duty on cotton 
goods in India— even while the Indian cotton excise duty, which India h^ 
regarded as a great and crying grievance all these twenty-one years, was still 
allowed to continue — and that so highly honoured a statesman as Mr. Asquith 
gave his support to the Government policy only on the understanding that this 
in common with all other fiscal issues would be reconsidered at the end of the 
war. Indians remember, how'ever, with gratitude the firm attitude which 
Mr. Austen Chamberlain, the then Secretary of State for India, adopted in the 
matter, and the rep^ which he gave to the Lancashire deputation that waited 
on him with reference to that simple fiscal measure, without which, as he 
told the deputation, it would have been impossible for India to make the 
contribution of £100 millions to the cost of the war. 

The brief narrative which I have given here of the industrial relations 
of India with England, and of the policy which England has pursued towards 
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India, wiJl, I hope, lead some of those of my English fellow-subjects, who are 
unwilling to let the Government of India protect and promote Indian industries 
.under a wrong apprehension that that would injure English interests, to recall 
to mind how much India has contributed to the prosperity of England during 
a century and a half, and how much she has suffered by reason of the illiberal 
policy which has hitherto been pursued towards her. It will lead them, I hope, 
to reflect that the result of this policy is that, after a hundred and fifty years 
of British Buie, India, with all her vast natural resources and requirements, is 
the poorest country in the world, and that comparing her pitiable condition with 
the prosperous state of the self-governing Dominions which have enjoyed 
freedom to develope their industries, they will recognise the necessity and the 
justice of allowing India liberty to regain national health and prosperity. 
Such a policy will not benefit India alone. It will benefit England 
also. Eor if India w ill grow' rich, if the standard of living in India will 
rise, her vast population will naturally absorb a great deal more of imports 
thdn it docs at present. This view was repeatedly urged by Mr. Dadabhai 
Naoroji, and it is fully supported by the history of other countries w'hich 
have become prosperous during recent times. The United States offer an 
illustration. The following figures show how' their imports have grown with 
their prosperity : — 

Imports in milUoiii of 


dollars. 

I860 

1870 4.35 

1880 667 

1890 789 

1900 849 


The same truth is illustrated by the history of the commerce of Japan. As 
Japan has been developing her own manufactures and growing in affluence, 
she has been furnishing a rapidly growing market to the merchants of the 
W'orld. The following table makes this clear : — 


Annual Avekaue Impoets op Japan in kecent dboapes. 


Values in Millions qf Ten. 


— 

From the United 
Kingdom. i 

Prom 

Germany. 

Prom 

U. S. A. 

From other 
countries. 

From all 
countries. 

1881-1890 . 

19-6 

8-4 

4'Sl 

19‘8 

46‘5 

1891-1900 . 

46-6 

14-8 

22 8 

87-0 

171-2 

1900-1909 . 

84-8 

861 

65-8 

199'8 

886‘0 


Commenting on the growth and variety of imported manufactures in the 
United States noted above, Mr. Clive Day says in “History ofOommerce” 
(page 668) : — 

‘'It is probable that the United States will always continue to import xnanufactaved 
wares like those named above, in great variety and amounting in' the total to considerable 
value. We cannot afford to refuse the contributions of peoples who have specialiised in v rious 
lines, and by rewton of inherited taste and skill, or with the aid of exceptional natural 
resources, can offer us what we cannot readily produce ourselves.” 
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This is exactly what I would say with resrard to our future, assuming that 
we are allowed to develope our home industries to the fullest extent we can. 
But I need not labour this point further. I am glad to find that ‘the 
Committee on Commercis^ and Industrial Policy after the War,’ of which Lord 
Balfour of Burleigh was the Chairman, has expressed the same view. In 
paragraphs 232 and 233 of their Pinal Report they say : — 

“ Whilst Europe as a whole may be said to be divided into settled fields of international 
competition where local circumstance^ convenience of transport, and suitability of pi-oduction 
for local needs, have become the controlling factors, there remain vast markets still practically 
untouched for the ftitUre development of the exporting nations of the world. China, with its 
400 millions of population, an old and industrious civilisation, must in the near future develope 
its already great and growing demands for products of our trades. There are great poten- 
tialities in India apd there is also the demand of Siberia and the smaller Par Eastern countries, 
which are b'kely in future to afford profitable markets. 

“It is "true that in this sphere the competition of Japan will have to be increasingly 
reckoned with, but we have no doubt that with a rise in the standard of living of Eastern peoples 
there will come a corresponding increase of the quantity and impi’ovement of the quality of 
the goods demanded This development cannot fail to be of advantage to British industry, 
and for this reason, if for no other, we desire to emphasise the importance of all measures, 
including particularly the rapid extension of Railways, likely to promote the economic well- 
being of India.'' 

The hope of Indians for the industrial development of their country has 
been further strengthened by the knowledge that, like their noble predecessors in 
office, the present Viceroy and the Secretaiy of State are also convinced of the 
necessity of a liberal policy being adopted in respect of Indian industrial 
development. They have read the following passage in the Report on Constitu- 
tional Reforms with great satisfaction : — 

“ On all grounds, a forward policy in industrial development is urgently called foj-, not 
merely to give India economic stability ; but in order to satisfy the aspirations of her people 
who desire to see her stand before the world as a well-poised, up-to-date country ; in order to 
provide an out-let for the energies of her young men who are otherwise drawn exclusively to 
Government service or a few overstocked professions ; in order that money now lying un- 
productive may bo applied to the benefit of the whole community ; and in order that the too 
speculative and literary tendencies of Indian thought may be bent to more practical ends, and 
the people may bo better qualified to shoulder the now responsibilities which the new constitu- 
tion will lay upon them. These considerations led Lord llardinge's Government to recom- 
mend the appointment of the Industrial Commission which is at present sitting. 

“ These are political considerations peculiar to India itself But both on economic and 
military grounds imperial interests also demand that the natural resources of India should 
henceforth be better utilised We cannot measure the access of strength which an industrial- 
ised India will bring to the power of the Empire j but we are sure that it will be welcome 
after the war." 

How far the hope so raised will be realised, will depend largely upon the 
decision of the vital question whether the power as well as the responsibility pf 
promoting the industrial development of India, shall be placed in the Govern- 
ment of India, acting under the control of the elected representatives of the 
people in the Legislative Council. This factor governs all our recommenda- 
tions. 


Industries and Agricnlture. 

In Chapter V of the Report dealing with industries and agriculture, my 
colleagues say 

“We lake this opportunity of stating in the most emphatic manner our opimon of the 
paramount importance of agriculture to this country, and of the necessity of doing everything 
possible to improve its methods and increase its output." 
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They go on to say j — 

** Snob improvement will, we anticipate, be mainly effected by tbe organisations which 
are in process of development under the charge of the imperial and provincial Departments of 
AgricuTtme, and though the results attained are mot yet of n^uch economic importance, they 
are steadily growing and will eventually demand large manufacturing establishments to produce 
the machinery, plants and tools which the raiyats will find advantageous as labour'saving 
devices.” 

They point out the possibilities of improved agricultural methods and 
suggest that there is much scope for the use of power-driven machinery in 
agriculture for lifting water from wells, channels, tanks and rivers, for irriga- 
tion and for Other purposes, and for improving the land by draining low-lying 
ground and by deep ploughing,' etc. They also recommend the provision of 
hand machinery of improved types, especially for the reaping, threshing and 
winnowing of crops. They go on to say : — 

“ India is not at all yet accustomed to the free use of mechanical appliances, and it shnuld 
be an important function of the Departments of Industries and Agriculture to encourage their 
introduction in every possible way. For a long time to come the employment of machinery in 
agricultm-e in India will largely depend upon the completeness and elBciency of the official 
oi’ganisation which is created to encourage its use and to assist those who use it.” 

In this connection I would draw attention to the opinion -of Mr. James 
MacKenna, the Agricultural Adviser to the Government of India. At page 29 
of his valuable pamphlet on “Agriculture in India,” published in 1916, 
he says 

'•'We have seen that the introduction of European machinery has always figured 
prominently in the efforts of the amateiu agricultural reformer. Much success has, 
undoubtedly, been obtained in the introduction of grain-winnowers, cane-cnishing machinery, 
etc. But .in recommending the introduction of reaping, machines or heavy English ploughs, 
caution is necessary. Eeaping machines may be useful on large estates where labour is 
scarce, but the whole niral economy of a tract where population is dense may be upset by 
their use. A large amount of cheap labour which ordinarily does the reaping is thrown out 
of employment ; the gleaners lose theii recognised perquisites. In the case of heavy ploughs, 
the advisability of deep ploughing has first to bo proved. In both cases the capacity of the 
available cattle and the difficulty of replacing broken spare pa.i'ts and of carrying out repairs 
are serious obstacles to the introduction of foreign machinery. As in the case of plants, the 
improvement of the local material which the cultivator can himself make and repair and 
which his cattle can diaw, seems the more hopeful line of improvement.” 

I entirely endorse this opinioi* The difficulties pointed out by 
Mr. MacKenna apply with equal, if not greater,-^ force, in the case of power- 
driven machinery for the purposes indicated above. As my colleagues have 
observed “ in India agricultural conditions are widely different from those in 
Europe and Germany,” and “ as yet very little of mechanically operated plant 
has come into use ” here, “ chiefly because holdings are small and scattered; and 
ryots possess little or no capital.” “ The results achieved in this direction in 
the south of India” are also “not very important perhaps, if measured by their 
immediate economic effect.” While, therefore, I appeciate the value of the 
use of power-driven machinery in the development of agriculture, when 
economic conditions should favour its introduction, I do not agree with the 
recommendation “ that it <6hould be an important function of the Departments 
of Industries and Agriculture to encourage their introduction in every possible 
way'' I apprehend that with such a recommendation from the Commission, 
the zeal for promoting mechanical .engineering interests and establishments 
may push the use of power-driven machinery without due appreciation of the 
economic interests of agriculturists in the present circumstances of the country. 
Eor these repaons, and because ih any case the introduction of power-driven" 
machinery will take a long time, I think it my duty to draw attention to other 
melons of improvement, particularly to, agricultural education. 



(Che history of agriculture in India during British rule has recently iieen 
told by Mr. MacKenna in his pamphlet referred to above. Agriculture is by 
far the greatest of the industries of Indiai and nearly 200 millions of its immense 
population are dependent for their livelihood on agriculture or on industries 
subsidiary to it. The Famine Commission of 1880 made very strong recom- 
mendations as to the necessity of establishing departments under a Director in 
each province to promote agricultural enquiry, agricultural improvement and 
famine relief. The departments were constituted, but by a Resolution published 
in 1881 the Government of India decided to postpone agricultural improvement 
until the scheme of agricultural enquiry had been completed. Nothing "was 
done till 1889, at the end of which year the Secretary of State sent out Dr. 
Voelcker of the Royal Agricultural Society to enquire into and advise upon the 
improvement of Indian agriculture. After touring over India and holding 
many conferences, Dr. Voelcker recommended a systematic prosecution of 
agricultural enquiry and the spread of general and agricultural education, and 
laid down in considerable detail the lines on which agricultural improvement 
was possible. An Agricultural Chemist and an Assistant Chemist were 
appointed in 1892 to carry on research and to dispose of chemical questions 
connected with forest and agriculture. In 1901 an Inspector-General of 
Agriculture was appointed. Two other scientists tv ere added to the staff in 
1908. Mr. MacKenna says : — 

“ The object aimed at was to increase the revenues of India by the improvement of 
agriculture j but nothing was done foi that improvement, and the expansion of the Land 
jRecords staff and the compilation of statistics almost entirely occupied the attention of the 
Provincial Depai-tments ” 

An Agricultural Research Institute was established at Pusa in 1905 with 
the help of a generous donation of £30,000 made to the Viceroy by Mr. 
Henry Phipps of Chicago. In 1905-06 the Government of India announced 
that a sum of 20 lakhs (subsequently raised to 24 lakhs) would annually be 
available for the improvement of agriculture. •Agricultural colleges were 
accordingly re-organised or started at Poona, Cawnpore, Sabour, Nagpur, 
Lyallpur and Coimbatore. These colleges have been doing good wOrk, but very 
little progress has been made with the agricultural education of the people. 1 
wish to acknowledge here the improvement which has been brought about in 
agricultm’e by means of our large irrigation works, which the Government have 
constructed, the improvement of wheat and cotton and in other ways. That 
improvement has been great and the Government is entitled to full credit for 
it. But I wish to draw attention to the urgent need and great possibilities of 
further improvement. Irrigation requires to be much more extended. A more 
systematic and extended programme of improvement requires to be adopted, 
the most important item in which should be agricultural education. 

Agrionltural Education. 

Writing in 1915 on this subject Mr. MacKenna said : — 

“ There is probably no subject connected with agriculture on which bo much has been 
Vvritten as agricultural education ; none, perhaps in which less bas been effected. It is a 
constant anxiety to agricultural workers who mainly strive after an ideal which seems untenable. 
It .been debated at numerous conferences and has been the text of many writers, but there 
are practically no results to show.” “ The Famine Commissioners, so long ago as 1880, 
expressed the view that no general advance in agricultural eyttem can be evjpected until the 
rural population had been so educated as to enable them to take a practical interest in agricul- 
tural progress and reform. These views were confirmed by the Agricultural Conference of 1888. 
^ ^ ^ ^ The most important, and, probably, the soundest proposition laid down by 

the conference was that it was most desirable to extend primary education amongst agricultural 
classes. But with the enunciation of this basic principle other resolutions were jmssed which, 
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while contaiaing' much that was ezoellentj probably led to the extraordinary confusion of 
subsequent years.'^ For som^ time " the dominating idea was that it was neceesaiy to teach 
agncuUwre, somehow or other, in rural schools. Fortimately this idea has now been 
abandoned. It is now agreed that agriculture, as such, cannot be taught in schools ; that i-uial 
education must be general and' agricultuiul education technical " ... . “ The view now taken 
is that, instead of endeavouring to teach agriculture as such, an attempt should be made to 
impart to the general scheme of education a maikedly agricultuial colour and to 
encoui-age powers of observation and the study of nature with special reference to the 
surroundings of each school. With this object text-books are being re-written so as to include 
lessons on familiar objects j nature study is being taught and school gardens have been 
staiied. There arc, however, serious difficulties in obtaining suitable teacheis. But, as 1 have 
already said, more will depend on the natural awakening of the intelligence of pupils by the 
spread of general education than on specialised training. And in primaiy schools the essential 
thing is to establish general education on a firm basis so that the pupils may develope powers of 
observation and of reasoning. If these be done, interest in their surroundings will natuially 
follow,^' 

Mr.- MacKeuna says in the end : — 

‘'Any attempt to teach agriculture in India, before investigation has provided the 
material, is a fundamental mistake which has seriously retarded development, and this mistake 
has affected, not only elementai-y, but to a much greater extent collegiate, education ” 

This is where we stood after thirty-five years of enquiry, discussion and trial 1 

Other civilised countries took a much shorter period to decide upon a 
definite course of agricultural education and have prospered on their decision. In 
Sir Horace Plunkett’s Report of the Recess Committee of 1896 an account is 
given of the systems of State aid to agriculture and industry which were 
prevalent before that year in various countries of Europe. Though these 
countries, as also America and Japan, have made much greater progress since 
then both in agricultural education and improvement, that report is still of gimt 
value to us and will am|)ly repay perusal. I will extract only one passage from 
it here. Said Sir Horace Plunkett and his colleagues : — 

m 

“ The most positive action of the State in assisting agriculture is taken in connection with 
education. Everywhere it is accepted as an axiom that technical knowledge and general enlight- 
enment of the^ricultural class are the most valuable of all levers of pi ogress. The gi-eat 
sums spent by the various countries in promoting technical education as applied to agricultui-e, 
as well as to other industnes, prove this. M Maiey-Oyens, the head of the Dutch Board of 
Commerce and Industiy, and President of the Agricultural Council says:— ‘Every guilder 
spent in the promotion of agricultural teaching brings back profit a hundi’ed-fold.’ ‘ Every 
franc spent in agricultural teaching brings a brilliant return,' says the Belgian Minister of 
Agriculture in his message to Parliament last year. M. Tisserand attributes the gi-eat progress 
made by French agriculture since 1870, in a large measure ‘to oui' schools, our professorsj" our 
experiment stations, and the illustrious men of science, whom the administration has induced 
to devote themselves to the study of agricultural questions.' Mr. M. H. Jenkins, in his 
Keport to the Royal Commission on Technical Instruction, says ‘ the results • of agricultural 
education in Denmark have been something extraordinai-y. Danish butj;er is now the best in 
the world j in 1880 it was described by the British Vice-Consul at Copenhagen as “execiably 
bad "j the progress since is directly traceable to agricultural education.' " — {Meport, pages 54-fi5.) 

It is hardly necessaiy to refer at any length to the great progress of 
agricultural education and improvement in America or to the enormous 'wealth 
and prosperity which has resulted therefrom. But I might refer here to the 
case of Japan. know that Japan has made remarkable progress in agri- 
culture. She developed an excellent system of agricultural education many 
years ago. In the valuable “Note on Agriculture in Japan,” which 
Sir Frederick Nicholson submitted to the Commission along with his written 
evidence, he describes the system of agricultural education which he found at 
work in Japan in 1907. It is not necessary for me to describe the system here. 
My object simply is to draw attention to the n^essity, in the interest of the 
improvement of agriculture and agriculturists, of early st^s being tak^ to 



271 


devise a system of both general and agricnltural edueationi for the masses of 
our agricultural population. 

I would also recommend that the attention of the Agricultural Department 
be invited to the desirability of carrying out those other recommendations of 
Dr. Voelcker which have not yet been carried out, particularly those relating to 
the “establishment wherever possible of Fuel and Fodder Keserves.” Our 
attention was particularly draw n to the.fact that the high prices of fuel and 
fodder are inflicting serious hardship and loss upon the people in general and of 
agriculturists in particular. I may note that we w ere informed that last year 
about 40,000 acres of irrigated plantation were established by the Forest Depart- 
ment in the Punjab, in order to meet provincial requirements. 

The high prices of foodstuffs and the consequent sulfering to which the 
bulk of the people are exposed have made the question of increasing the yield 
of our food crops also one of great and pressing importance. In his pamphlet 
on the “ Agricxdtural Problems of India,” which llai Gangaram Bahadur sub- 
mitted to the Commission, he argues that “ we are producing in a normal year, 
just enough to meet our requirements (of food consumption) w ith no surplus 
to meet the contingency of a failure of the rains in the ensuing year.” We are 
also confronted with the fact that in India the j ield per acre of crops is very 
much lower than what it is in other countries. The figures given by Bai Ganga- 
ram Bahadur at page 12 and in Table VIII of his book are instructive. Th(‘ 
average yield per acre of wheat in Bombay and the United Provinces was 1,250 
lbs. ; in the United Kingdom, it was 1,973 lbs. ; in Belgium, 2,174 lbs. ; in 
Denmark, 2,526 lbs. ; in Switzerland, 1,858 lbs. The average } icld per acre of 
barley in the United Provinces was 1,300 lbs. ; in the United Kingdom, 2,105 
lbs.; in Belgium, 2,953 lbs. ; in Denmark, 2,456 lbs. ; in Sw itzerland 1,940 lbs. 
The average yield per acre of maize in the North-West P’rontier was 1,356 lbs.; 
in Canada, 3,487 lbs.; in New Zealand, 3,191 lbs.; in Switzerland, 2,198 lbs. 
The average yield per acre of rice in India is only half of what it is in Japan. 
The possibilities of development that lie before us are therefore vast, and the 
call for measures for improvement is urgent and insistent. It is the call both 
of India and of the Empire, and I strongly recommend that the matter should 
receive prompt and adequate attention from the Agricultural Departments — 
both Imperial and Provincial. 

In this connection I desire also to draw attention to the necessity of 
providing greater financial facilities for agricultural improvement. So long 
ago as 1882, that revered friend of India, Sir William Wedderburn, advocated 
the establishment of agricultural banks for this purpose. The Indian National 
Congress pressed the suggestion upon the attention of Government. But it has 
not yet been carried out. I would draw attention to the very valuable paper on 
“ The Be-organization of Burial Credit in India,” which w as read by Mr. Baiiadc 
before the first Industrial Conference at Poona in 1891. (Bauade’s Essays, 
pages 41-64.) It is a powerful plea for the establishment of agricultural banks. 
I might add that, besides other coimtries mentioned by Mr. Banade, Japan has 
provided such facilities, as are here recommended for the imi)rovement of its 
agriculture. The Japan Year Book for 1917 says : — 

.“There aie two kindu of agricultural credit. They are long credit and short credit, the 
former for the purchase of farm land and for the development of farm land and other 
permanent improvements for which a loan for a term of 50 years or less is allowed. The shoti- 
term ore^t is one that is to be used mostly for the purchase of fertilizers, faim implements, or 
food.Jor cattle. Our banks usually give credit for a term of |ive years or less. There ajre also 
credit associations for suppleibenting these agricultural banks.'' 



Technical Education. 

The modem system of techiiical education may be said to date from the 
famous Universal Exhibition held in London in the year 1861. Speaking 
generally, Englishmen did not believe in the value of technical education, and 
much effort has been necessary in England itself to make them do so. One of 
the earliest of these efforts was made by Mr. J. Scott Russell, who published a 
valuable book in 1869, named Systematic Technical Education for the English 
People.’’ In this book, after showing that education should be both general 
and special, he said : — 

The highest value in the world^s markets will be obtained by that nation which has been 
at most pains to cultivate the intelligence of its people generally, and afterwards to give each 
the highest education and training in this special calling. In other words, the value of the 
nation^b work will vaj’y with the excellence of the national system of technical edivcation. All 
I have said above seenib axiomatic. To me it is so, but I trust the reader will not be offended 
if I am obliged to treat it quite otherwise The English people do not believe in the value of 
technical education Still less do they believe in the value of a national system of education, 
and still less in the duty of the Government, the legislature, and the educated part of a 
community, to undertake the education of a ‘whole people. I am therefore compelled to proye 
as mere matters of facts that which the accomplished scholar, oi observant traveller, takes as 
an axiom on which argument is wasted. It is the object of this chapter io piove that 
technical education has brought good of a national and commercial kind to those who possess 
it ; that the want of it is attended with pecuniary loss, and that there is social danger to 
the community in our continued neglect of it. 

Of late years a series of great public events have been taking place, which have been of 
great national value in serving t(» awaken the British people — For half a century they had 
been enjoying the fruits of the inventions of a few men of genius who had cieated the whole 
system of modern manufacturing, and l^ovidence had also endowed them with the 
accumulated wealth of countless centuries stored up in the bowels of the earth in the shape of 
coal and iron, ready to be used or wasted and worked out in this manufacturing century The 
genius of a few men having set coal and iron to do the manufactuiing woik of mind and man, 
the citizens of England had begun to think that it was they who were superior in intelligence 
and civilization to the un-coaled, un-ironed, un-engineered nations around them. For half a 
century nothing occurred to awaken them from this dream, and for that half century the works 
of English engineers and English iron and coal bore the highest reputation, and earned the 
highest prices in the woild 

Eighteen years ago there began a series of competitive trials of intelligence and skill 
het\v^en the citizens of the different civilized nations of the world. The scene of the first trial 
was m London in 1851. It was the famous Universal Exhibition of the Industries and 
Products of all nations. In that great acJiool the civilized nations of Jlufojpe had their fist 
lesson in technical edncatiotu They were able to see in how many things England retained 
her hereditary excellence and England was able to see in how many blanches of taste and 
skill other nations possessed qualities in which she was wanting .^^ — [Hystemahe Technical 
Bdneation for the English People^hy J. Scott Russell, London, Bradbury, Evans and Co., 
11, Bouverie St., 1869, pages 79-81.) 

Mr. Russell went on to say that up to 1861, and for many years after, 
England held supremacy in the great 9bjects of manufacturing and constructive 
skill. But she lagged behind other nations in some other ai’ts. Eor instance — 

‘^The Exhibition of 1851 had disgusted the whole nation with its blue earthenware plates, 
cups and saucers, bon owed from the 2,000 years^ tradition of China, and with its huge lumps 
of glass, called decanters and glasses, cut or moulded into hideous distortions of form 
All England was stjpuck by the amazing superiority of some continental nations in the beauty 
and grace of design, which sufficed to convert the rude and nearly worthless material of 
clay and flint into valuable and invaluable works of art, in earthenware and glass. She 
occupied the four years^ interval between the Exhibitions of 1851 and 1855 in collecting and 
diffusing through the manufacturing coxintries, the best models of the best masters, in es*^ 
tablishing for the potteries and glass works schools of design, and in training teachers for art 
Workmen. These young institutions already bore fruit in 1855, and (when the second Ex- 
hibition took place in Paris in 1855) England was no longer outstripped in pottery and glass/^ 
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On the other haind, the Exhibition of 1861 made the French and German 
nations fully realise their inferiority to England in the manufactures of iron 
and steel, the great instruments of skill, industry, mechanical power, and 
transport. When the Exhibition of 1855 took place, it was found that they 
had already recorded much advance hi the manufacture of iron, steel and 
other metal. “ They had already established schools in every met ropolist large 
town or centre of industry ^ for educating professional men and masters, for train- 
ing foremen and skilled workmen, and for educating apprentices. " 

The fourth Exhibition took place in Paris in 18G7. It gave the nations, 
and especially England, a final lesson. 

“ By that Exhibitions^ says Mr. Scott Iln.s.soU, “we were rudely awakened and thoroughl\ 
alarmed. We then learnt^ not that we were equalled, biit that we were beaten — not on some 
points, but by some nation oi other on neatly all those points on w'hich we had prided oursehes 
. . . . England wa.'s convinced that she had been asleep, and that a whole generation of 

wakeful, skilled workmen had been trained in other countries during the interval betw’een 
1S51 and \m:’~[lhd, page 8(5.) 

The jurors who had been ap])ointed at the Paris Exhibition and the Govcni- 
ment reporters made their report. On this rn])orl the Government sent abroad 
a Commissioner to ascertain whether tlie alleged defects of th(‘ Englisli system 
of education, and the inferiority of the English to some otlnu- jieojile in some 
sort of technical skill, were real or imaginary. Mr. Samuleson, M.P., travelled 
in France, Belgium and Germany, examining as he went the most famous 
establishments on the c'bntincnt which stood in direct rivalry to England. 
“He found," said Mr. llussell, “eveiy Adhere in these e.stablishments men of all 
ranks better educated than our ow ji , working men less illiterate — foremen and 
managers well-educated, and masters accomjtlished, well-informed, technical 
men.” He summed uji the result of his examination as follow s : — 

1 do not think it possible to estimate ]>recisely v\liat lias been tlio influence of continental 
education on contnieutal mamifactuies , . . That the lapid piogims of many trades abioad 

has been greatly facilitated by thesnpeiioi technical knowledge of the directors of works every* 
where^ and by the coinpaiatn^ely advanced elementaiy inslniction of the workers in some 
departments of industry^ can admit of but little doubt . . . Meanwhile we know that our 

manufacturing artisans are impel fectly taught, oiir agricultural labourers illiteiate; neither 
one nor the other can put forth with effect the splendid qualities wuth whicli Providence has 
endowed our people. Oni foremen, chosen from the lower industrial ranks^ have no sufficient 
opportunities of correcting the deficiencies of their early education ; our managers are too apt; 
in every case of novelty; to proceed by trial and eiroi; without scientiiic principles to guide 
them; and the sons of our great manufacturers too often either despise the pursuits of their 
fathers; as mere handicrafts unworthy of men of \vealth and education; or else; civerlooking the 
beautiful examples w’^hich they afford of the application of natural laws to the w^ants of 
men, follow them solely as a means of heaping up more wealth; or at the best for want of 
other occupation : to the evils of such a condition not only our st^ttesmeu; but also our 
people; are rapidly awakening, and the disease being once acknowledged; I believe the 
remedy will soon be applied/^ 

The following statement of one of the jurors consulted by the Commissioner 
expressed the general sense of those who had been examined. Said Mr. 
Mundella : — 

am of opinion that the English workman is gradually losing the lacC; through the 
superior intelligence which foreign Governments are carefully developing in their artisans. 
.... The education of Germany is the result pf a national organisatidh; w hich compels every 
peasant to send his children to school, and afterwards afEords the opportunity of acquiring such 
technical knowledge as may be useful in the department of industry to which they were destined. 
.... If we are to maintain our position in industrial competition, we must oppose to this 
national organisation one equally effective and complete ; if we continue the fight with our 
present voluntary system, we shall be defeated, ^generations hence we shall be struggling with 
ignorance, squalor, pauperism and crime ; but w%th a of national education made 
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eompuUory, and attpplemented with art and induatfial adueadion, I halieve wiHin twenty yeara 
England would poiseaa tie most intelligent and inventive artisant in the (Pages 

97 and 98.) 

(The italics throughout are mine.) 

The people and Parliament of Ehgland recognised the sotmdness of this 
opinion. The Elementary Education Act was passed in 1870, an expendi- 
ture of many millions a year was agreed upon, and elementary education made 
compulsory. The provision for supplementing this education with industrial 
and technical education was slower to come, but come it did. England 
has made a great deal of provision since then for imparting technical and scientific 
education in her schools, colleges and universities. The number of these latter 
has been raised from 1860 from nme to eighteen. It is this which has enabled 
England to maintain her high position and to keep up her industrial eminence. 
It is this which has enabled her to fight the splendid fight she has fought 
in this war. For, though every lover of liberty must rejoice at the invaluable 
help which the United States of America are now giving to the cause of 
freedom, it is but bare justice to say that, unprepared though England was before 
the war, it is British brains and British technical skill, united no doubt with 
French brains and French technical skill, and supported by. British and French 
hearts of steel, tliat have enabled Britain and France to baffle Germany, and 
made it possU)le for the Allies to achieve a final victory. And yet as the reports 
of the various departmental committees of ‘ the Committee on Commercial and 
Industrial Policy after the Waj’ ’ show, the wisdom and experience of England is 
loudly calling for “ widespread and far-reaching changes in respect of primary 
and secondary education and apprenticeshij),” and for “ better technical and art 
education” for her people in order that her industrial position after the war 
may be quite secure. 

I have rcft'rred at length to the history of the progress of education, both 
general and technical, in England, as it has a great lesson and an inspiration for 
us. Our education to-day is in many respects nearly in as bad a condition as 
was England’s in 1869 ; and, in my opinion, the course which was then 
suggested by Mr. Mundella and Mr. Samuelson in the passages I have 'quoted 
above, is the exact course which should be adopted here. It was the misfortune 
of India that when our English fellow-subjects, who have taken upon them- 
selves the res})onsibility for the welfare of the people of India, were convinced 
of the need of universal elementary education in England, they did not 
introduce it at the same time in India also. If this had been done, India 
would not liave stood so far behind other nations as she does to-day. However, 
the neglect of the past should be made up, as much as possible, by the adoption 
of prompt atid effective measures now. The need for such measures has 
become greater by the great changes A^hich have taken i)lace during the interval. 
The commercial Avar which has long been going on will become much keener 
after the Avar. India will be much more exposed to the competition of nations 
Avhich have built up their industries upon a widespread and comprehensive 
system of technical education. In this category come not only the nations of 
Europe and America, but also Japan. As the Government of India deputed 
a special officer to Japan to obtain information for us, so that “ we may know 
exactly what her. Government has done to aid her people in the notable 
advance which they have made,” I invite particular attention to the progress of 
education in that country. 

It is clearly established that the development of Japanese industries has 
b^en built upon a system of technical education which included everything 
required tolenablelher to occupy her proper place among the manufacturing 
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nations of the world.” , If the industries of India are to develop, and Indians to 
have a fair chance in the competition to which they are exposed, it is ''essential 
that a system of education at least as good as that of Japan should be introduced 
in India. I am at one with my colleagues in urging the fundamental necessity 
of providing primary education for the artisan and labouring population. 
No system of industrial and techilical education can be reared except upon that 
basis. But the artisan and labouring population do not stand apart from the 
rest of the community ; and therefore if this sine qua non of industrial efficiency 
and economic progress is to be established, it is necessary that primary education 
should be made universal. I agree also in urging that drawing and manual 
training should be introduced into primary schools as soon as possible. In my 
opinion until primary education is made universal, if not compulsory, and until 
drawing made a compulsory subject in all primary schools, the foundation of a 
satisfactoiy system of industrial and technical education will be wanting. Of 
course this will require time. But I think that that is exactly why an earnest 
endeavour should be made in this direction without any further avoidable delay. 

Sir Frederick Nicholson says in his Note on Japan : — 

“ The leap at education which the whole nation has made under the compulsory system 
is shown by the fact that while the primary school system was only formulated in 1872, by 
1873 the number at these schools had already reached 28 per cent., by 1883, 51, by 1803, 59, 
and in 1904(, 98 per cent, of children of a school-going age.” 

This furnishes us with an estimate of the time that will be needed and also 
an exhortation to move forward. It is upon this basis that industrial and technical 
education now rests in Japan. But the two kinds of instruction have grown 
together there, and so I think they should largely grow together here also. 
Towards this end, I should connect the measures of industrial and technical 
education which my colleagues have proposed, a little further with the system 
which already exists in the country. I would utilise the existing schools as far 
as possible not only for imparting a progressive course of drawing, but also for 
offering an optional course in elementary physics and chemistry, and carpentry 
and smithy. I would suggest that the Directors of Public Instruction of each 
province may be asked, in consultation with the Directors of Industries, to 
recommend changes in the curricula of the schools, primary, secondary and high, 
with a view to make them practical, so that they may form a part of the system 
of- technical education. 

I cannot close this portion of my note better than by adopting, with 
necessary modifications, the concluding remarks of Mr. Samuelson on the sub- 
ject of technical education : — 

“ In conclusion I have to state my deep conviction that the people of India expect 
and demand of their Government the design, organisation, and execution of systematic 
technical education, and there is urgent need for it to bestir itself, for other nations 
have already sixty years^ start of us, and have produced several generations of educated 
workmen. Even if we begin to-morrow the technical education of all the youths of 
twelve years of age who have received sound elementary education, it will take seven years 
before these young men can commence the practical business of life, and then they will form 
but an insignificant minority in an uneducated mass. It will take fifteen years before those 
children who have not yet begun to receive an elementary education shall have passed from the 
age of 7 to 21 and represent a completely trained generation ; and even then they will find 
leas than half of their comrades educated. In Ibe race of nations, therefore, we shall find it 
hard to overtake the sixty years we have lost. To-morrow, then, let us undertake with all 
energy our neglected task j the urgency is twofold, — a small proportiofi of our youth has 
reerived riementary, but no technical education : for that portion let us at once organise techni- 
cal schools in every small town, technical colleges in every larg^ town, and a technical university 
in ttw metropolis. The rest of the rising generation has reoeiv^ no edneation at all, and for 
them let' us at once organise elementary educarion, even if compulsory,” 
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The Training of Meohanioal Engineers. 

I fully agree with my colleagues as to the necessity of a full measure of 
practical workshop training for artisans, foremen and mechanical engineers. 
But I hare doubts whether the system they propose would give sufficient general 
liberal education to even would-be mechanical- engineers. I also apprehend that 
the schools attached to railway workshops will not admit of a sufficient number 
of Indians obtaining training iu them. My colleagues also say that as ttie 
development of the country proceeds the number of students will increase. I 
join with them, therefore, in recommending that the existing engineering colleges 
should make provision for the higher technical instruction of mechanical and 
electrical engineers. I would only add that substantial grants should be given 
to these colleges for this development and the standard of education demanded 
of the mechanical engineers whom they are to educate, should not be inferior 
to that of a B.Sc. in Engineering of the University of London. This would 
be best secured by attaching these colleges to Universities, where this is not 
already the case. 

There are at present only two teaching Universities in India. I hope that 
the Calcutta University will soon develop further teaching functions. In my 
opinion every teaching University should be encouraged to provide instruction 
and training in mechanical and electrical engineering under its own arrange- 
ments. The needed measure of workshoji practice can be provided by 
avrangements with railway and other workshops existing in or near the cities or 
towns where they exist ; and where this may not be feasible, they should be 
encouraged to establish sufficiently large workshops to be run on commercial 
lines as a part of their engineering departments. Under such an arrangement 
the students will be able to spend their mornings in the workshops and their 
afternoons at the classes at the University, they nail live in an atmosphere of 
culture, and will cultivate higher aims and ideals than they are likely to, in 
schools attached to railway workshops. As our mechanical engineers are to play 
great part in the future development of the country, it seems to me highly 
desirable that they should combine culture and character with expert knowledge 
and technical skill. And nothing is better calculated to ensure this than that 
they should be brought up under the elevating influences of a University and 
should bear its hall-mark. 

I would also recommend that provision for the training of electrical engin- 
eers should be made simultaneously with that for mechanical engineers, and 
should not be postponed to an indefinite future date. I think it will not be long 
before electrical manufactures will be started in India. The need for these is 
fully pointed out in the chapter on the industrial deficiencies of India. The use 
of electrical machinery is steadily growing, and will grow at a more rapid rate 
in the future ; and, if even for present requirements, we leave it to the managers 
of electrical undertakings to train their own men, we shall be driving an 
increasing number of Indian youths to go abroad to be trained as electrical 
engineers. 


Higher Teclmologieal Training. 

1 agree with my colleagues that ft is mgently necessary to prepare for a 
higher technological training which will provide the means whereby the science 
i^udents of the colleges affiliated to the Universities may learn to apply their 
knowledge to industrial uses, and* that the simplest way of meeting this demand 
will be to expand the engineering colleges by the creation of new departments 
for the higher technical instruction of mechanical and electrical engineers. 
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But I doubt whether it will be best to add departments of general technological 
chemistry to these engineering colleges where they are not parts of a teaching 
Unirersity. Where they are not, I think that they should be developed into 
full colleges of engineering, by provision being made for teaching other branches 
of engineering in them, such as railway engineering, and sanitary engineering, 
for which no satisfactory provision exists here, at present. 

As regards the teaching of general technological chemistry, I would 
recommend that this should be developed at the teaching Universities and at 
first-rate colleges affiliated to Universities. Every one of these has a more or 
less w^l-equipj)ed laboratory, and by special grants, such as are given by the 
Board of Education to Universities and University Colleges in the United 
Kingdom, they should be helped to strengthen their staffs and to improve their 
laboratories for this purpose. We should thus give a practical value to the 
teaching 'of chemistry which is going on at present in our colleges. In view 
of the industrial exjjansion which we expect, the demand for students trained 
in general technological chemistry is likely to be very great. If jJrovision is 
made for teaching it at the Universities or University Colleges, a much larger 
number of students is likely to be attracted to it than if it is made at engineer- 
ing colleges. A sufficient number of scholarships and fellowships should be 
provided at every one of these institutions to attract and encourage bright 
students to devote themselves to the subject. 

Imperial Engineering Colleges or an Imperial Poljrtechnic 

Institute. 

My colleagues think that it will be necessary ultimately, if not in 
the immedia^ future, to provide India with educational institutions of a 
more advanced character. They think that, for some time to come, the demand 
for this higher training can best be met by the provision of scholarships to 
enable students to proceed abroad ; but that as soon as our foregoing recom- 
mendations have had time to develop their full effect, it would be advisable to 
proceed further and establish at least two imperial colleges of very highest 
grade, one of which should cover every branch of engineering, while the other 
should be devoted mainly to metallurgy and mineral technology, the develop- 
ments of which are certain to be on a very extensive scale. They say that this 
ideal should always be kept in sight as the goal. 

I agree with my oolleagues that in the immediate future the demand for 
the higher training here contemplated can only be met by the provision of 
scholarships to enable students to proceed abroad. I go further. I think that 
even when we have established our proposed higher colleges, we shall have to 
send our best scholars abroad to improve and perfect their knowledge. With 
all the provision for higher education which Japan has made in her own 
country, she has continued to send a large number of her students abroad. The 
Japanese Year Book for 1917 shows that there were 2,213 ryugahmeiy or 
foreign-going students, staying abroad in 1916, — the bulk of them in the 
United States of America. The number of students of both sexes which Japan 
has sent to Europe and America since the opening of the country to foreign 
intercourse must reach enormous figures, says the same Year Book, especially 
when students who have gone abroad at their own expense are included. The 
denaaind for expert knowledge and technical skill will be so great in India, if 
we are to achieve in any measure the progress we desire, that it is desirable that 
the provision for scholarships should be greatly increased, and students should 
be largely selected as is done in Japan, from among those who have done 
teadiimg work for some years after completing their academic courses. 

36 A 
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But after all that may be done in this direction, large needs of the 
education of the youth of a country which is equal to the whole of Europe 
minus Bussia, cannot be met in this manner. ‘Those needs, and the vast 
possibilities of development which lie before us, demand that at least one first- 
class Imperial Technological or Polytechnic Institute should be established in 
India without any further delay. In^an public opinion has long and earnestly 
pleaded for the establishment of such an institute in the country, as witness the 
resolutions of the Indian National Congress and the Indian Industrial Con- 
ference, and of various Provincial Congresses and Conferences. Here again 
Japan furnishes us an example. Japan recognised the need and value of a 
similar institution when she started on her present career. 

“ When IwakmVs embassy was in London in 1872, the attention of Mr. (now Marquis) 
Ito was drawn to tho advisability of starting an engineering college in Tokyo to train men for 
the railways, telegraphs and industries which were to be started in Japan, and he procured, 
through a Glasgow Professor, the services of Mr. Henry Dyer to organise this college, 
eventually merged in the University of Tokyo.” {T/te Educational System of Japan by 
W. H. Sharp, 1906, page 206.) 

Since then Marquis Ito has repeatedly spoken of the establishment of 
thisiCollege m one of the most important factors in the development of Japan, 
since from it have come the majority of engineers who are now working the 
resources and industries of that country. {Japan by the Japanese, page 65.) 
Mr. Dyer M'as assisted by a number of foreigners to whom Japanese were added 
as soon as possible. The course then extended over six years, the last two years 
being spent wholly on practice. The college being under the Public Works 
Department, the students had the run of all the engineering establishments and 
works tmder its control ; and graduates who were sent abroad for further work 
invariably distinguished themselves. * 

I earnestly hope that with the distressful record, to which our Beport bears 
witness, of all the loss and suffering which India has imdergone owing to the 
want of sufficient and satisfactory provision for technical and technological 
instruction in this country, the Government will be pleased not to delay any 
further the institution of an. Imperial Polytechnic Institute in India. This is 
absolutely demanded in the interests of the country and the large recommenda- 
tions which we make for industrial development. 

My colleagues have recommended that there should be at least two imperial 
colleges established, one to cover every branch of engineering, and the other to 
be devoted mainly to metallurgy and mineral technology. I think both these 
departments should be combined in one polytechnic institute, and that all 
important branches of chemistry should be provided for in the third department. 
My colleagues have not recommended an imperial college of chemistry, 
evidently because they have recommended the institution of a separate service 
for chemistry. Even assuming that a separate service is to be constituted for 
chemistry, it cannot be accommodated better, for its headquarters, than as a 
department of the Central Imperial Polytechnic Institute of India. . 

Under the heading of Miscellaneous Educational Proposals my colleagues 
refer to the question of providing for training in navigation and marine engi- 
neering. I hope this will be done at an early date. I do not share the doubts 
of my colleagues that the industry of ship-building is not likely to be material- 
ised for some time in India. I hope that, considering the huge volume of import 
and export trade of India and considering also the indigenous resources for ship- 
building, with those that exist in the country at present and those that are 
likely to be developed in the 'near future, ship-building should be specially 
encouraged by the Govmiment, emo. if it should 1^ necessary for aoane time to 
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import plates and sections from abroad. And for this reason I think that a 
school should be started in India at an early date to train people in navigation 
and marine engineering. 


Gommeroial Eduoation. 

Among other proposals my colleagues have drawn attention to the 
importance of commercial education. While appreciating the good work of the 
Sydenham College of Commerce, they say : — 

“ There is a strongly expressed desire for simitar colleges in other parts of India, and we 
think that the other Indian Universities might well consider the possibility of satisfying this 
demand. Industry and commerce are bound to go on expanding with rapidity, and they will 
bo glad to pay a higher price for more efficient employes." 

I entirely agree with this opinion. But I think that in view of the great 
and growing importance of commercial education, the Government should invite 
the Universities to establish Commercial Colleges and should help them - to do 
so by substantial grants. I would reproduce here what I wrote in 1911 on this 
subject : — 

" The importance of commercial education, that is, a special training for the young men 
who intend to devote themselves to commercial pursuits — as a factor in national and interna* 
tional progress — ianow fully recognised in the advanced countries of the West. Those nations 
of the West which are foremost in the commerce of the world have devoted the greatest 
attention to commercial education. Germany was the first to recognise the necessity and 
usefulness of this kind of education. America followed suit; so did Japan; and during the 
last fifteen years England has fully made up its deficiency in institutions for commercial 
education. The Universities of li irmingham and Manchester have special Faculties ol' 
Commerce with the diploma of Bachelor of Commerce. So has the University of Leeds. 
Professor Lees-Smith who came to India two years ago at the invitation of the Government of 
Bombay, in addressing the Indian Industrial Conference at Madras said : — ‘ The leaders of 
commerce and business need to be scientifically trained just as a doctor or a barrister or 
professional man is . . . Modern experience shows us that business requires adminis- 
trative capacity of the very highest type. It needs not merely technical knowledge, but 
it needs the power of dealing with new situations, of going forward at the right moment 
and of controlling labour. These are just the qualities which Universities have alwAys claimed 
as being their special business to foster ; and we, therefore, say that if you are going to fulfil 
any of the hopes which were held out yesterday by your President, if you are going to take 
into your own hands the control of the commerce of this nation, then you must produce wide- 
minded, enterprising men of initiative, men who are likely to be produced by the University 
Faculties of Commerce. The University Faculty of Commerce is intended, of course, to train 
the judgment and to mould the minds of men. It is claimed that although it must give 
primarily a liberal education, it is possible to give that education which has a direct practical 
bearing on business .... That kind of man (a man so trained) has immense 
possibilities in the world of commerce ; he is the kind of man on whom you must depend to 
lead you in the industrial march in the future.^ 

When it is remembered that the export and the import trade of India totals 
up more than 300 millions every year, it can easily be imagined what an 
amount of employment can be found for our young men in the various branches 
of commerce, in and out of the country, if satisfactory arrangements can be made 
to impart to them the necessary business education and training. Here also 
the experience and practice of Japan afford us guidance and advice. Higher 
commercial education has made great progress in Japan during the last twenty 
years. Before the end of the last century the candidates who sought advanced 
commercial education at the Tokyo Higher Commercial School exceeded a 
thousand a year, though the school could accommodate a much smaller number 
then. Since 1901 Higher Commercial Schools have been established at Osaka, 
Kobd, Nagasaki and Yamaguchi, and at the Waseda University. In banks and 
oHier firms, graduates of commercial schools h^ive been employed to an 
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increasing extent every year. ‘Pormerly it was held that no advanced 
education was needed for a merchant ! But to-day stem reality shows that the 
management of any large-scale enterprise must be undertaken only by the highly 
educated. ^Experience in Japan has shown that though in the earlier years, 
the talented youth of the country sought places in official circles, as commerce 
and industry began to grow even those who had made a special study of politics 
and law, not infrequently chose to enter the commercial world ; and I believe 
that in view of the industrial development which our recommendations 
loreshadow, if a College of Commerce is established in every major province of 
India, a number of our young 'lawyers, who find the bar overcrowded, will be 
glad to take advantage ot such education and become efficient means of 
promoting the growth of industry and commerce in the country. 


Land Acquisition in relation to Industries. 

Section 39 of the Land Acquisition Act lays down that the provisions of 
sections G to 37 (both inclusive) shall not be put in force in order to acquire 
land for any company, unless with the previous consent of the Local Govern- 
ment, and section 40 of the Act says that — 

“ > • • such consent shall not be given unless the Local Government be satisfied, 
by an enquiry held as hereinafter provided, (a) that such acquisition is needed for the 
oonstriK'tion of some work, and (i) that such woik is likely to piove useful to the public 

There is no appeal against an order of the Local Government giving its 
consent to the acquisition of any land on the ground that it is likely to prove 
useful to the public, and complaint has been made that the poM^er given by the 
Act to the Local Government has been misused. I know of one instance where 
this power was used two or three years ago to acquire land to enable the Young 
Men’s Christian Association to establish a club and recreation ground. The 
protests of the unfortunate house-owners who were dispossessed were unheeded. 
It cannot be disputed therefore that the section as it stands has been differently 
interpreted. A remedy may be provided against its being further misinter- 
preted by having the expression “ is likely to be useful to the public ” qualified by 
an amending Act. But however that may be, I do not share the doubt whether 
that Act can be fairly used by a Local Government on behalf of an industrial 
company. I think it cannot be. 

Nor can I join my colleagues in making the recommendation that the Local 
Government may acquire land compulsorily from private owners on behalf of an 
industrial concern, even in the circumstances and under the conditions specified 
by them. The Indian Act is framed on the analogy of the English Acts on the 
subject of the compulsory acquisition of land for public purposes. If the 
expression “ likely to be useful to the public ” is interpreted in the manner in 
which it would be interpreted under the English Acts, there will be little room 
left for doubt as to its meaning. Describing the scope of the Lands Clauses 
Acts, the Encyclopsedia of the Laws of England (Vol. 8, pages 3-6) says : — 

“ The provisions as to the incorporation of the Lands Clauses Acts apply to all Acts 
authorising the purchase of lands whether general or local. Such Actsifall into three classes : — 

1. Acqxiisition of lands for purposes of national defence or general Government. 

2 , Acquisition of lands for public purposes of a local or municipal character. 

8. Acquisition of lands by . corporations or individuals for commercial purposes of 
public utility.” 
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Dealing' with 3, *.e., Commercial purposes of public utility, it says : — 

“ Under this head fall the bulk of the special, local, and personal Acts which incorporate 
,tbe Lands Clauses Acts. They fall into the following main classes : — 

1. Cemeteries. 

2. Electric lighting, effected by provisional ordere confirmed by statute. 

8. Gasworks. 

4. Harbours. 

5. Markets and Fairs. 

C. Waterworks. 

7. Railways and light Railways. 

8. Tramways. 

In all cases, except that of ordinary railways, these undei-takin^ps cau, under general Acts, 
be entrusted to municipal bodies.” 

A glance at the list given above is sufficient to show that every one of the 
commercial objects for which land may be required is an object of public 
utility, i.e., one to the benefit of which every member of the public has an 
equal right with every other member, by complying with the rules which may 
be prescribed therefor. The test of it is clearly indicated in the last sentence 
which says that “ in all cases, except that of ordinary railways, these under- 
takings can, under general Acts, be entrusted to municij)al bodies.” The 
justification for dei)riving a man of his property against his will, may be 
found in the fact that it is being done not for the benefit of any individual or 
group of individuals, but for the benefit of the public of which he also is a 
member, and that he will be entitled to share the benefit of the undertaking 
as much as any other person. Where an undertaking is not “ likely to be 
useful to the public,” in the sense indicated above, the provisions of the Act, 
or the power of the Government, cannot in my opinion be rightly used to 
compulsorily acquire land for it. In my opinion, when an industrial concern, 
the members of which have the right to shut out every one outside their body 
from participation in the benefit of their business, desires to acquire land, it 
must do so by exchange, negotiation or moral suasion. 

Industrial Finance. 

We were asked to report in what manner Government could usefully give 
encouragement to industrial development by direct or indirect financial 
assistance to industrial enterprises. We are all agreed that the lack of 
financial facilities is at present one of the most serious difficulties in the way of 
the extension of such industries, and that it is necessary that much greater 
banking facilities should be provided than exist at present. We have come to 
the unanimous conclusion that along with the other measures of assistance 
which we have to recommend, the establishment of industrial banks, working 
on approved lines, would be a potent meaqs of removing these difficulties and 
of aflFording help to industrialists, and that such difficulties are of sufficient 
national importance to justify Government assistance. The recent establish- 
ment of the Tata Industrial Bank is a matter of sincere satisfaction. But 
there is need for more institutions of the same class. And it is because we 
had not sufficient material before us to enable us to formulate a definite 
scheme for industrial banks, that we have recommended that an expert 
committee should be appointed at the earliest possible date — 

“ . . . tb consider what additional banking facilities are necessary for the initial 

and for the current finance of indtistries ; what form of Government assistance and control will 
be required to ensure their extension on sound lines as widely as possible throughout the 
country ; and whether they should be of provincial or of imperial scope, or whether both these 
forms might not be combined in a group of institutions working tocher.” 
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As the adequate e3d;ension of industrial banks will be a matter of time, 
M'e have recommended a scheme to meet the need experienced by middle-class 
industrialists for current finance. I do not quite like the scheme, as it 
involves too much of spoon-feeding. But as it is professedly a temporary 
arrangement, I raise no objection to it. 1 only hope that its acceptance will 
not in any way delay the adoption of a scheme of regular industrial banks, 
and that it will be unnecessary to continue this temporary scheme very long. 

If industrial development is to take place on anything like the large scale 
which our Report contemplates, nothing is more important than that regular 
banking facilities should be multiplied manifold, and that as early as may be 
practicable. To clear the ground for this it is necessary to remove some 
misconceptions. Since the failures of certain Indian banks in 1913 and 1914, an 
opinion has grown up in certain circles that Indians lack the capacity to manage 
joint-stock banks. When those failures occurred certain foreign papers held these 
Swadeshi banks up to ridicule. That there were mistakes both of policy and of 
management in the case of some of these banks is indisputable. But these mistakes 
should not be exaggerated, and they should not be made the basis of an in- 
discriminating condemnation of Indian capacity for joint-stock banking and for 
extolling the capacity of Europeans for such business. A certain number of 
failures has been a common feature in the history of joint-stock hanking, in 
England and America as well. Englishmen regard the Bank of England, and 
with pardonable pride, as the greatest financial institution in the world ; and yet 
even that institution — ^the safest bank in the whole of the United Kingdom — has 
had its share of vicissitudes. “ From 1819 to 1870, the Bank of England came to 
the verge of bankruptcy every ten years ”, {History of the Bcmk of 
England by Dr. Andreades, page 404), while the list of banks that failed in 
England is of enormous, length. To mention only a few, during the years 1791 
to 1818 about a thousand banks suspended operations in England. In the 
financial depression of 1839, 29 banks went out of existence, out of which 17 
had never paid any dividend. In the year 1862 the Limited Liability Law was 
passed, and within the space of three years 300 companies were formed with a 
nominal capital of 504 million pounds, of which 270 failed shortly afterwards. 
This vms followed by a financial crisis in which a large number of banks failed, 
and the greatest of them. Overend Gurney, with liabilities of £18,727,917 
closed its doors on the morning of what is known in the history of banking in 
• England, as the Black Friday. Other banks failed also. The estimated 
liability of the various failures amounted to 60 millions and the losses were 
also very great. In 1890 the great firm of Baring Brothers, which had helped 
the Bank of England out of its difficulties in 1839, failed. Have these numerous 
failures led to any general condemnation of Englishmen as being unfit to manage 
joint-stock banks ? Why then should the failures of a few banks started by 
Indians lead to any such general inference being drawn against them ? 

Let us now turn to the history of banking in India. The first joint-stock 
bank was started in 1770 by Messrs. Alexander and Co. It was called the 
Hindustan Bank. It issued notes. These notes, though not recognised by the • 
Government, obtained a local circulation which occasionally reached 40 or 60 
lakhs. They were received for many years at all the public offices in Calcutta, 
scarcely excepting the treasury itself. This bank failed in 1832. In 1806 was 
established the Bank of Bengal, but it received its charter of incorporation in 
1809. The East India Company contributed one-fifth of the capital and appoint- 
ed three of the Directors. Sinqe 1809, and more particularly from 1813, 
when the Act was passed which removed certain restrictions from Europeans 
settling in India, banking received a etimidusand several banks were established. 
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Between 1829 ana 1883 most of these agency houses failed. In 1888 a joint-stock 
bank named the Union Bank was start^. It was intended to afford in the money 
market that facility which the Bank of Bengal owing to its charter could not 
afford. The bank failed in January 1848, although long before that it 
was known to be “in a hopelessly insolyent state.” “The diridends 
it declared and of which it made so great a parade were taken not from the 
capital, for that had gone long before, but from the deposits that people were 
still confiding enough to make.” “ The bank had indiscriminately invested in 
indigo and the Directors freely helped themselves to the bank money.” One 
English firm were debtors to the bank of 24 lakhs of rupees, one-fourth of the 
whole capital of the bank, and another firm had taken cash credits to the amount 
of 16 lakhs of rupees. There were scandals connected with the failure of the 
first Benares Bank in 1849. The Bank of Bengal itself violated its charter 
in the crisis of 1829-32. The first Bank of Bombay was established in 1840, the 
Bank of Madras in 1843. These banks were established under conditions 
similar to those of the Bank of Bengal, with the East India Company as a share- 
holder of one-fifth of the capital. In 1868 the Bank of Bombay failed. A 
Commission was appointed to enquire into the causes of the failure. The Boport 
of the Commission, which was published in 1869, ascribed the failure to the 
following causes : — 

“ (a) The Charter Act ' which removed many restrictions contained in the former Act 
and permitted the Bank to transact business of an unsafe character'; 

“ (i) ‘ The abuse of the powers ' given by the Act ‘ by weak and unprincipled 
secretaries 

“ (c) The negligence and incapacity of the Directors ; 

“ (d) The very exceptional nature of the times." 

Sir C. Jackson (President of the Commission) summed up his views on this 
point in the dictum that : — 

The great lesson the failure taught was that banks should not lend money on promissory 
notes in a single name or on joint promissory notes, when all the parties were borrowers and 
not any of them sureties for others ." — {An Account of the Vremlency Hanks, page 31.) 

'' I draw attention to this with special reference to the statement contained 
in paragraph 284 of our Report that “ we have received evidence in favour of 
a relaxation of the restrictions of the Presidency Banks Act, which prevent loans 
from being for longer than six months, and require the security of two names.” 

Another bank of the same name with similar rights, but this time without 
the contribution of the Government was started in the same year in Bombay. 
It worked well till 1874, in which year appeared a famine in Bengal. TRe 
Government balance at the Bank was one crore, and it was intended that 30 
lakhs might be drawn to purchase rice from Burma for the purposes of relief in 
Bengal. The Bank was unable to pay the money. It did not close its doors 
only because the money was due to the Government. This incident gave rise to 
the Reserve Treasury system, which dates from 1876. In this year was also 
passed the Presidency Banks Act which imposed important limitations on the 
Banks. * 

Of the seven European banks that existed in India in 1868, all but one 
have failed. That one is the Allahabad Bank. About 1875 five new banks 
were established. Of these only one, the Alliance Bank of Simla, Limited, 
the Punjab Banking Co. having been amalgamated with it, survives. 
Amongst those that failed was the Himalaya Bank, Limited, which -stopped 
payment in 1891. Besides these joint-stock banks, the big banking firm oS. 
Sir George Arbuthnot ailed in I.907> - The Bank of Burma was established in 
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1904. It failed in 1911. When it failed it had a working capital of a crore 
and 19 lakhs. It was found that one-third of the working capital had been 
advanced to a firm iu which the Directors were interested. Last of all eame the 
failure of the Bank of Upper India. Indians were not responsible for the 
management of any of these banks. Thty were all managed by Europeans, 

The history of the Indian banks for which Indians were responsible is 
neither so long nor'so eventful. It goes back only to the year 1881, in which 
year the Oudh Commercial Bank was founded. It was followed by some other 
small banks. The Punjab National Bank was established in 1894. Both these 
banks have carried on their business without interruption. The People’s Bank 
of India was founded in 1901. When it closed its doors in 1913, it had nearly 
a hundred branches in various places, mostly in Upper India. The other ill- 
fated institution, the Amritsar Bank, was started in 1904. It failed in 1913. 
With the year 1905-the year of the partition of Bengal— began an era of new 
sicadeshi indigenous activities in India and from 1906 there began to be estab- 
lished banks large and small all over the country. These totalled 476 in 1910. 
The most important of these were the Bank of India and the Indian Specie 
Bank, .started in 1906, the Bengal National Bank and the Indian Bank oi 
Madras in 1907, the Bombay Merchant Bank and the Credit Bank of India in 
1909, the Kathiawar and Ahmedabad Banking Corporation in 1910, and the 
Central Bank of India in 1911. Of the eleven important banks started since 
1901, six collapsed during 191 3-1 4. But taking large banks and small, in all 
about two dozen Indian banks failed. Though the failure of even one bank 
is a matter for regret, two dozens out of 476 cannot be said to be a very large 
number. 

There is no doubt -that in some of the banks that failed there was a fraudulent 
manipulation of accounts, and that in others large sums of money were advanced 
to enterprises in which some of the directors were interested. There were also 
mistakes of policy, as for instance, in the financing of long-term business with 
short-term deposits, and the sinking of far too great a proportion of these funds 
in a single industry. But that the failures were due more to these causes than 
to dishonesty and fraud is attested by the fact that the number of criminal 
prosecutions in connection with these failures has been conspicuously small. 

Regarding the failures in the Punjab, Pandit Balak Ram Pandya, Auditor 
of Accounts, Lahore, said in his written evidence submitted to us : — 

“Indeed, when we compare the recent bank and industrial failures in the Punjab with 
similar incidents in other countries, we are astonished at the comparatively small proportion of 
cases in which the failures in our case were due to dishonesty or selfishness. The price we 
have paid for our inexperience is undoubtedly heavy, but it is by no means heavier than what 
other countries have paid before us. If we have only learnt the lesson which the disasters of 
the last four years so impressively teach, there is surely no room for despondency.” 

In putsuance of a recommendation contained in the preliminary note on 
the scope of enquiry by the Indian Industrial Commission, a Committee was 
appointed by the Punjab Provincial Industries Committee to examine and 
report upon the causes of the recent failures in financifd and industrial 
enterprises in the Punjab. Their report throws much valuable light upon the 
subject. The Committee said 

“ All the evidence produced before us insisted on the want o^ busmess knowledge and 
expecienee in comply promoters, m^agers, and staff as a primazy cause of fiulnre. Th<»fe 

few competent managers, whether of banks or of industnal concerns. jOonseqaentiiy egre- 
gious blimders ware made, and some of the so-called dishonesty seems to us yerj^likei^TOrancei 
much of it was duo to anxiety to cloak losses/' 
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After describing the defects and mistakes of tlie banks, the committee 
said: — 

'' Lest, however, it should be imagined that the sfuteof banking and industry was 

altogether rotten, we must hasten to point out two relieving features : ((?) in the iirat place the 
survival of the Punjab *National Bank showed that a purely Indian directorate and staff 
were capable of steering a bank through circumstances as tiyjpg as evez any financial institzitiou 
had to face ; (b) and again the fact that seveiul banks, as the following statement shows, have 
paid in full, and othei's aio likely to pay, is evidence that by no means all of the banks were 
inherently unsound.” 

(I omit the 'Statement because I understand that much more has been paid 
up since June 1917, when the Committee made their report.) 

The Committee summed up the result of their investigation as follows : — 

“Thus, speaking generally, oui feeling is that the collapse can be referred to two funda* 
mental causes 

(e) The inexperience and the defects of the machinery^ inevitable to the starting of 
every n6w ventuie ^ 

{ti) The lack of palliation or remedial action sucli as Government itself, oi qiiasi- 
Government agencies, i,e , sl State-supported Piovincial Bank, might supply/^ 


Indians need Government Support and Education in Banking* 

This brief review ^ould, I hope, make it clear that there is litth; ground for 
any general disparagement of Indians in the matter oi' joint-stock banking. It 
shows that if Indians receive (o') the same sympathy and support from the Govern- 
Jiient which Europeans have received through tlie Presidency Banks, and (b) if 
they also receive the necessary measure of education in modern banking, Indians 
will give as good an account of themselves in this Izranch of important national acti- 
vity as any other people have given. As regards the first, I would strongly re- 
commend that the question of a Central State Bank, having Izranches in every 
I*rovihce, should be taken up at an early date. The Presidency Banks have 
rendered inestimable service to Europeans in carrying on trade and commerce 
with India. They cannot under their existing charter help industries. There 
has also been a complaint that, even in matters of such loans as they can ad- 
vance, and do advance to Europeans, these banks do not easily accommodate 
Indians. This complaint found strong expression at Lahore. The Official 
Committee of Lahore to which reference has been made before, said in their 
report : — 

“ During the crisis there was uo co-operation between the Indian banks themselves, or 
between them and the English banks, or between them and the old-fashioned Indian banks. 
'We attach peculiar significance to, the statements made by witnesses as to the position of the 
Bank of Bengal. While the fact that the Punjab National Bank has been received on the 
clearing list — only, however, after surviving the crisis — shows that at present good relations do 
exist and that there is future possibility of better, yet the absence of a provincial bank 
probably meant the downfall of sound banks which might have been saved. The Bank of 
Bengal is too big, not local in its sympathy, ignorant of provincial conditions, and not sascej)- 
tible to the influence of the Provincial Government. The Lahore Branch was willing to hel[> 
and made recommendations to Calcutta, but these were rejected with ciuiness, and not even 
on the deposit of Government paper would the Bank of Bengal consent to advance money to 
the Fonjab National Bank.”^ 

When the Government withdrew the right of issuing notes from the 
Presidency Banks in 1860, they agreed to help them by allowing 'the use of 
public balances. In a Finance Department memorandum of 20th December 
1860 to the Bank of Bengal (quoted by Mr. Brunyate at page 81 of his “ Account 
id the Fresidmey Banks ”) the extent to w'hich the Government admitted the 

87 A 
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obligation to compensate the Banks for the withdrawal of ttie right of isstie 
was indicated as below : — 

"The Bank (of Bengal) cannot be admitted to have any claim as of riyht to compensa- 
tion, but they are certainly in a position deserving of much consideration and one in which they 
may equitably look for all reasonable support on the part of Government.” 

Government agreed to compensate them by giving them their cash balances 
without interest, to the extent of 70 lakhs to the Bank of Bengal and 
60 lakhs to the Banks of Bombay and Madras. In practice the Banks 
have been allowed to enjoy the use of much larger balances during the decades 
that have since passed. But as Mr. Brunyate points out in his book at 
page 99 

" Long before 187C the Secretary of State bad come to the conclusion that the Banks bad 
been sufficiently compensated for the loss of their note issue.” 

It is highi;ime therefore that the Government should cease to place public 
balances with the Presidency Banks and that these balances should be kept in a 
State Bank, the benefits of which would be available to a larger public. 

The proposal for a single “ Bank of India” to take the place filled by the 
three Presidency Banks was before the Government between 1860 and 1876. 
But no decision was arrived at on the subject. The question was taken up by 
the Royal Commission on Indian Pinance and Currency. They expressed no 
final opinion upon it, but recommended that it should be taken up at an early 
date. They said in paragraph 222 of their Report : — 

"Wo regard the question, whatever decision may ultimately be arrived at upon it, as one 
of gicat importance to India, which deseivcs the careful and early consideration of the Secre- 
tary of State and tlie Government of India. We think, therefore, that they would do well to 
hold an inquiry into it without delay, and to appoint for this purpose a small expert body, 
representative both of official and non-official experience, with directions to* study the whole 
question _ in India in consultation with the persons and bodies primarily interested, such as the 
Presidency Banks, and either to pronounce definitely against the desirability of the establish- 
ment of a State or Central Bank in India at the present time or to submit to the authorities a 
concrete scheme for the establishment of such a bank, fully worked out in all its details and 
capable of immediate application.^' 

This recommendation was made in 1914. The consideration of it was post- 
poned because of the war. I can only express the earnest hope that it will be 
taken up as early as may be practicable. The interest of the coimtry demands 
the early creation of an institution which will at once be the central reservoir to 
which all public balances should belong and the central fountain which will feed 
all fruitful national activities throughout the country. 

Not the least important advantage of the establishment of a State bank will 
be that adequate facilities will be provided for training Indians in banking work. 
The need for such training is obvious. In paragraph 282 of the Report my 
colleagues say : — 

" Bui there is in India at present a lack of trained bank employes, owing to the absence 
in the past of facilities for commercial education and of any regular system of tjuining Indians 
in banking work, while the country folk do not yet realise the advantages to themselves pf 
organised banking. For these reasons, the extension of banking in the mofussil has been slow. 
Where, as in the case of the Punjab, too rapid progress was made, it was attended with grave 
risks and followed by disaster. There was mismanagement at the headquarters of the banks, 
and many of 4he branches did little but receive deposits.” 

The opinion of the Lahore Committee, which I have quoted above, also 
emphasised the need of promoting a knowledge of banking business. Here 
again I would draw attention to the marvellous development of banlring in 
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Japan. At tiie time of the Restoration in 1888 ** i^orance concerning the 
methods of foreign finance, or of banking, or of joint-stock companies was 
uniyersal, although. Japan was not entirely without some financial machinery.’ 

“ Naticmal Finance and economy were both in a perilous condition.” ** The 
Japanese had not been accustomed either to the combination of capital or the 
formation of corporations. They had undertaken every enterprise individually, 
and the financial businesses which then existed were not in a prosperous 
condition.” “ As early as 1870, Mr. Hirobumi Ito (afterwards Prince Ito), of 
the Finance Department, memorialized the Government that the proper 
management of finance and economy was the foundation upon which the State 
affairs must be eonducted, and that unless sound • institutions were established 
for this purpose no good' administrative results could bo attained.” At his 
suggestion he was sent in the same year to America to study financial institutions 
and their working. And as the result of his observations ho submitted to the 
Government the following three propositions : — 

''First, the standard of currency should he gold; secondly, bonds should be issued for the 
Conversion of the notes ; thirdly, companies should be established for the purpose of issuing 
paper money/' 

After much discussion of these and certain alternative proi)osals, regulations 
were drafted in 1871 and promulgated with the sanction of the sovereign for 
organising National Banks. The first National Bank Was established at Tokyo 
in 1873, and began business in less than ten months. It is not necessary for 
me to trace the history of banking in Jaj)an further than to say that there arc 
now five kinds of banks in Japan, viewed in relation to the line of business 
respectively followed, viz., {a) Home trade, {b) Foreign commerce, (c) Industry, 
(cl) Agriculture and (c) Colonisation ; and that in 1913 the total number of these 
banks was 2,152, of which 2,100 represented ordinary and savings banks at the 
end of the first half-year, and 52 the number of special hanks at the end of 
the year. The paid-up capital of these banks amounted in 1913 to 436,188,271 
yen, the reserve fund to 139,109,917 yen, the total deposits to 10,811,884,300 
yen. 

In “Fifty Years of New Japan” (by Count Okuma, Volume I, page 532) 
Baron Shibusawa, the President of the First National Bank, concludes his 
chapter on the development of banking in Japan as follows : — 

"Before concluding this essay the writer cannot refrain from expressing his profound 
satisfaction at the fact that the small spring of banking business, which had been so insigni- 
ficant at the time of the Restoration, has, by a gradual process of accretion, become a broad, 
navigable river, as it is now, and his conviction that this is the result of having followed the 
example of European and American nations, to which the Japanese arc much indebted. 
Again the Japanese are very giateful for the valuable services of Mr. Alexander Allan 
Shand, now a Director of the Paris Bank, London, who came to Japan at the invitation of the 
Issue Department in 1872, acted as Adviser in banking to that Department, wrote valuable 
books on banking, instructed young J apanese in that line and thus paved the way for the 
development of banking business in the country.” 

Tndin, was far ahead of Japan in 1872. She stands far behind Japan to- 
day. No doubt banking in India to-day is far in advance of what it was in 
Japan in 1872. But if it is to develope as it should, I would recommend that the 
Government of T-ndia should do even now what the Government of Japan did 
long ago, viz., take definite steps to impart the best instruction to young 
TTidiH'TiH in banking through the best teachers it can appoint. Fven if a State 
Bank should be slow in coming, the Presidency Banks and other banks which 
receive help from Government, should be asked to take in a few Indians-— 
preferably graduates of a College of Commerce— as apprentices for higher 
training in banking. 
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1 

Provincial Bepartmentfl of Indnstriel' 

1 .agree M^th my colleagues hi recommending the creation or development 
of provincial Departments of Industries, subject to the reservations noted 
below : — * 

(1) Re^iorl, pardyrapli 306 {a).' — I think that the control of technical and 
industrial education should not be placed under this department but either under 
the Department of Education or under a committee jointly appointed by the 
Departments of Education and Industries, In my opinion this arrangement 
will secure that both the theoretical and pi*actical sides of technical and 
industrial education will receive sufficient attention. 

The proposed multifarious other duties of the Director of Industries Mill 
leave him little time to direct the work of education. It is contemplated (para- 
graph 331 of the Report) that the Deputy Director should inspect institutions 
for technical education. It will not make' for efficiency if the Director is made 
responsible for duties which he will evidently not be able to perform. 

-2. JReporly paragraph 307. — I think that agricultural engineering should be 
under the control of the Director of Agriculture. Agricultural engineering 
will not be confined to “ putting in power plant for agricultural work.” It 
will include q^uestious relating to drainage and irrigation also. These questions 
are of far greater importance than the mechanical putting in of power plant, 
n hich can be carried out by the engineering stafl’ with no less efficiency if the 
staff be under the control of the Director of Agriculture than if it be under that 
of the Director of Industries. 

3. Report, p>aragraph 312. — I do not think that the Director of Industries 
should be the Secretary to Government for eoinmereial and industi’ial subjects. 
If he is, the object of referring his proposals to the scrutiny of the' Member in 
charge of the department, will, I fear, be largely defeated in practice. Consider- 
ing that the Director will deal with large interests, it is desirable that that 
scrutiny should be real. 

4. Report, paragraph 313. — The salaries which have been proposed for the 
Director and the Deputy Director have evidently been proposed from the point 
of view that these officers will be Europeans. In my opinion the salaries 
should be fixed from the point of view that they will be Indians, and it should 
l)e provided that if a European is imported from abroad, an extra allowance of 
25 per cent, above the salary shall be given him. I would suggest that the 
salary of the Director should be Rs. 1,000 rising to Rs. 2,000. 

4. Report, paragraph 3i4.-~The salary of the Deputy Director should 
range from Rs. 600 to Rs. 1,000. 

6. Report, paragraph 317. — The salary of Circle Officers should range 
between Rs. 200 and Rs. 600. 

6. The strength of the staff' should be determined after the Director and 
Board of Industries have been appointed and have submitted a definite 
programme of work. 


Imperial Department of Industries* 

Report^ paragraph 321 . — I agree with my colleagues in recommending that 
Industry should have separate representation in the Ezeoutive Oounoil of the 
Govomment of'India. 
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Paragraph 822, — But I venture to doubt the necessity or desirability of the 
proposed Indian Industries Board. My colleagues have described tlie duties for 
the performance of which the Board is, in their opinion, needed. They say : — 

(1) “ Thd Imperial Department of Industries would control the administra^ 
tion of the various Acts with which it is concerned." — The Member for Industry, 
with his Secretariat, will certainly not require a Board to helx) him to do this. 

(2) ** And {it) would he responsible for the general direction of the 
accepted industrial policy of the country, including technical and industrial 
education." — Even without any refer^ceto the expected devolution of power to 
Provincial Governments, the Member for Industry will not require the assist- 
ance of a member of the Board to perform this duty either. The Member for 
Education performs a similar duty in regard to education. In paragraph 352 
of the Report my colleagues state what they expect to be done under this head. 
They say 

‘‘Under heads 9 and 10 (Encouragement of industries, advice to Local Governments, and 
industrial and technical education) , the only expenditure incurred by the imperial department 
would be in respect of the staff of visiting experts, who would work directly under the 
appropriate member of the Industries Board The allotment of work among these should bo 
effected by one of them, who might be styled Senior Visitor. The inspectors would be mainly 
concerned with industrial schools ; the inspection on behalf of the imperial depaHment of 
the higher institutions would be largely peiformed by members of the Industries Board and 
other high technical officers.” 

I think the proposal to appoint these “ imperial visiting experts ” entirely 
lacks justification. They will be like the fifth wheel of a coach. But however 
that may be, all that members of ftie Industries Board are expected to do in 
this direction is to inspect “ the higher institutions.” These institutions will be 
under provincial Governments. They are not likely to suffer for want of such 
“ superior ” inspection, and the Member for Industiy may be exjiected 
occasionally to honour them by a visit when he is out on tour. 

(3) “ The remaining duties of the department tcould consist of the 
initiation and running of any imperiM pioneer and research factories that may 
be needed." —In paragraph 356 my colleagues say : — 

“As instances of experimental factories which could be more appropriately started by 
imperial agency may be cited [a) glass works, on account of the range of experts needed, 
(5) wood distillation, which would yield results of very general application, and should be 
applied to a number of different species of trees. It would be for the Industries Board to 
decide on the best site for the factojy in each case, and to determine the exact object of the 
experiment which should be placed in charge of a suitable specialist.” 

I do not see any reason why both these suggested factories should not be 
started as provincial undertakings in any province where conditions may lie 
considered to be suitable for them. But assuming that they may be started as 
imperial factories, surely the Member for Industiy, acting on expert opinion 
and advice, may be trusted to sanction such an experiment without the assist- 
ance of the proposed Board. 

(4) “ The management of full-scale Government factories." — Presumably 
each such factory will have it^ manager or superintendent. When many such 
have been started, the need for appointing a general superintendent of such 
factories may be considered. But a highly-paid officer like a member of the 
proposed Board should not be required in connection with this work. 

(6) “ The framing of schemes for assisting private enterprise of a class for 
which an imperitd agency tcould be required." — The Member for Industry 
idiould he trustei^ to do this, when it becennes necessary to do it. It shonld he 
left generally to the provincial Governments to assist private enterprise 
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wherever it may he held to he desirable. The policy should, in my opinion, he 
to avoid creating a class of enterprise for which an imperial agency would he 
required. " 

(6) ** The supply of stores .** — For this a very large — perhaps* unduly large 
— staff consisting of a Controller General, four Deputy Controllers, seven 
Assistant Controllers, six Inspectors, 20 Assistant^Inspectors, and a Supervisor 
of Stores Contracts is proposed. It does not seem that any room is left for work 
for any member of the Industries Board here. 

(7) “ The collection and dissemination of commercial cmd industrial 
information ** — For this also there is a separate highly-paid Director, and it is 
proposed to give him two highly-paid Deputies for Calcutta and Bombay. 

(8) “ And the direction of such scientific and technical services cmd depart- 
ments as come under its conti'ol .** — Every imperial service and department 
which may he constituted will have its appropriate head. With such head it 
should require little direction from outside. Such direction and general control 
as may be desirable can be exercised by the Member for Industry. 

For all these reasons I think the creation of an imperial executive Board 
of Industries is not necessary. In my oj)inion an advisory Board should be 
constituted here also, as it will be in the i)rovinces. It may consist of members 
largely elected by the Legislative Council and partly nominated by the Govern- 
ment. This will mean a saving of over 2 lakhs a year in salaries alone. But 
not the least important advantage of dropping the proposed Board would be that 
the Member for Industry would not be left without the charge of any specific 
branch of work, as he would be under the prdjjosal of my colleagues (paragraph 
323), The difficulty that my colleagues have felt in recommending where to 
locate the Board of Industries (paragraph 328) strengthens the doubt about its 
necessity. They say: — “W-e feel compelled to recommend that the head- 
quarters of the Board should be with the Government of India.” They fully 
realise from the unsatisfactory experience of the past, the imperative necessity 
of keeping the activities of the Board in close touch with the industrial life of 
the country.” But they think “ that this need will be largely met by the fact 
that the officers controlling the various departments under it would be working 
in large industrial centres, while the members themselves would also have had 
considerable industrial experience and would tour regularly.” They have also 
found it “ difficult to- select an industrial centre as the headquarters of the Board, 
without introducing a bias that might react unfavourably on other centres.” 
My colleagues have, therefore, reconciled themselves to the idea that the Indian 
Industries Board should be moving up to Simla and down to Delhi every 
year with the Government of India. But this does not seem to me to be a 
business-like arrangement. 


Direction of Chemical Keseaxoh. 

I am doubtful as to whether the general direction of chemical research 
should be left to the Imperial Department of Industries. (Beport, paragraph 
324.) In my opinion it should be vested in the Faculty of Chemistry of the 
Chemistry Department of the Imperial Polytechnic Institute, which I have 
recommended. It seems to me anomalous and ^scientific to entrust the 
direction of scientific research to an executive Govemnaent machinery like the 
proposed Imperial Department of Industries. I fear that the “ distinguished 
chemist,” who may be attached to the department, will develope*1n him more 
and more of an executive head and lose more and more of the scholar. Ati 
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present a chemist who has completed an investigation is himself responsible for 
it and free to publish it. In the scheme proposed this freedom will be taken 
away from him. The judgment of the Chief Chemist will decide whether the 
result of any particular research work may or may not be published. 

This is the age of specialisation. In order to achieve the highest distinction 
as a scientist, a man must specialise in some particular branch of science. It 
will be difficult, if not impossible, to find a chemist, who will be equally strong 
in more than one branch of chemistry. Generally speaking, the Chief Chemist 
will not therefore be competent to pass final judgment upon research relating 
to any branch other than his own. Dr. Bose must be the judge of Dr. Bose. 
It would be impossible for a man like him to work, when an official, however 
eminent a scientist ho may be in his own particular subject, will have the 
power to reject or accept his work. 

In the note submitted to us by Mr. Puran Singh, of the Dohra Dim Forest 
Eeseareh Institute, he .has put forward a strong argument against research 
under the control of an administrative officer. The considerations urged by 
him merit attention. He says : — 

^^(1) Scientific and industrial research when carried on hy Government deimrtments’ 
does not become as popular as it would be if it were associated with the T^niversities. 

^'(2) The woik of the University professor, unlike that of the Government official, is 
open to public criticism and valuation not only at the hands of laymen but before the other 
Thiiversitics of the world Thfs accounts for the high standard of irnivcrsity work, a standard 
which it is the pride of the professor to maintain, not only for the sake of his own good name, 
but for the reputation of the T^niversity to which he belongs A Government official, on the 
other hand, has to keep a limited ciicle satisfied with his work, and his reputation when once 
made in that circle, runs little risk of being marred, as he is safe under the protection of his 
official seat, 

^^(3) l^p to this time in no countiy which encourages scientific research has it been 
possible foi any one to aspire to the dignity of a professor of a University without having 
first risen through the ranks of student and assistant. On the other hand, in this country we 
see young men fresh from Universities appointed direct to responsible positions of research and 
educational work, and the stimulus for ever-increasing effort is in most cases lacking. 

(4) Research work by the agency of a Government department as such does not carry 
sufficient weight with the scientific bodies of the world. 

(5) The research officer should be in the nature of a democratic public man rather than 
a Government official, who is bound to become by the very nature of bis environment some- 
what of an autocrat. 

(6) Many public research institutes that have recently sprung up in this coutftry indi- 
cate a desire on the part of the people to be rid of official control in order to cany on research 
as independently as is at present done in the Universities of other countries. Though the 
desire is thus indicated, yet all work in this direction is waste of energy if there exists no clearly 
defined and harmonious co-operation betw^eon Government and these private institutes. Such 
institutes are bound to starve finally through the lack of the University atmosphere, and the 
authority and resources, as distinct from control, of the Government at their back. The 
Universities of Tokyo and Kyoto have both the Government and, through the Government, 
the people at their back. 

(7) Education when giveij in colleges run by a Government department such as those 
of Agriculture and Forests, as distinguished from colleges affiliated to Universities, does not 
tend to efficiency. The teacher therein is neither properly responsible to the students and the 
public nor to the Government. This is because the Government has no means of judging 
the ability of the professor as such. The fact that no Government selection till now has 
proved a failme in research or in imparting scientific education is due to Government having 
unwittingly lent to them an authority and position which causes men of average attainments 
to appear as geniuses. 

(87 And lastly, it is a fact that no country in the world has followed the procedure 
adopted In this country for organising scientific and industrial research. ^Phis point Is well 
jUu8(|li>ted in a recent number of Nature by Mr. Hugh Robfert Mi jl^ in reviewing a note 
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on an enquiry by the Government of India into the relations between forests i^nd atmospheric 
and soil moisture ” He says : — ' To our mind the method adoptecf^ could produce no better 
result than ifappeara to have done. In a scientific problem such as was set forth; the only 
function of the State seems to us to be to decide that such an enquiry shall be carried out 
at the public expense and that every facility for obtaining data shall be given by all the 
departments and all the Government concerns; local and central. It should then be handed 
over to a competent man of science; set free from all other duties and supplied with 
neoesiary assistants. His report; when complete; will be authoritative and epoch-making, if 
jiot final; and incidentally his own reputation would be made or marred by his handling 
of the facts. The total expense w'ould probably be no greater and the labour of many public 
seiwants would not be diverted from the work for which they were trained.’ 

" This comment emphasises exactly the point I am attempting to bring to your notice, 
riz.f that scientific research must be independent and in the hands of the best possible men.” 

I would therefore recommend that the control of research should be left 
not to the Imi>erial Department of Industries but to the Imperial Polytechnic 
Institute, if it is established, or to a Science Council elected by scientists work- 
ing in the various Universities, Colleges and other scientific institutions in the 
country. The Departments of Industries, both provincial and imperial, should 
communicate their suggestions for research to the Institute or Council, and 
encomage the application of the results of researches made to industries, so far 
as they can. 

The Organisation of Scientific and Technical ^Services* The Indian 
Chemical Service* The Imperial Industrial Service. 

In proceeding to discuss the important proposals of my colleagues in rela- 
tion to the subjects noted above, I think it necessary to recall that the Com- 
mission was appointed “ to examine and report upon tjie possibilities of further 
industrial development in India and to submit its I’ecommendations with special 
reference to the following questions : — 

(ff) whether new openings for the profitable employment of Indian capital in commerce 
and industry can be indicated ; 

(i) whether, and, if so, in what manner, Government can usefully give direct encourage- 
ment to industrial development— 

(«) by rendering technical advice more freely available ; 

{ii) by the demonstration of the practical possibility on a commercial scale 
of particular industries ; 

(iit) by affording, directly or indirectly, financial assistance to industrial 
enterprises; or 

{ip) by any other means which are not incompatible with the existing 
fiscal policy of the Government of India.” 

In concluding the resolution appointing us, the Government of India 
expressed the hope that the Commission would “ find it possible to place their 
report in the hands of the Government of India within 12 months from the 
date of its assembling in India.” This as well as the terms of our reference 
would show that we ftre expected to make recommendations as to openings for 
the profitable employment of Indian capital in commerce and ini^ustry, which 
could be carried out at an early date. 

Chapter III of our Report which gives a summaiy of the industrial deficien- 
cies of India, shows how various and how great are the openings in which Indian 
capital can be employed. We say there : — 

** The list of industries which, thqugh their products are essential alike in peace and- war 
laekiog in this country, js lengthy- and ominous. Until th«y are brought into existenee oi 
an adequate scale, Indian capitalists will, in times of peace, be deprived of a number of profit 



aiile ecterpnees ; -wbilHt in the event of a war which reudere sea tiansport Imposnble^ India’s 
all'iinportant industries will he exposed to the risk of stoppage^ her oonsumers to great hard* 
ship^ and her armed forces to the greatest possible danger.” 

But as my colleagu«j say at page 4 of our Export — 

“ • • . although much information of. technical and industrial value will be found 

in the evidence of some of the expert witnesses . . .we have concentrated om* 

attention on the mathineiy which we jnopose should be set up to effect industrial development 
generally rather than on the particular industries to bo improved. This machinery will, we 
believe, do what is needed for all industries and it would he useless for us to attempt to fiamc 
detailed recommendations for which technical enquiries by experts are required.” 

With due deference to my colleagues, I think that wo have concentrated 
too much attention on the machinery which has been proposed and yet, I fear 
that, excepting the jirovincial and imperial Departments of Industries, the 
machinery proposed will not promote industrial development as rapidly as the 
circumstances of the^situation require. The scientific and technical services 
which they recommend will, on their own showing, take some time to organise, 
the industrial researches which they wish to jiromote, will take some time to 
bear fruit. In my opinion the immediate requirements of .the country in the 
matter of industrial development, require the adoption of measures which will 
bear fruit more 8j)eedily. 

There are two classes of industrial enterprises which can be taken up in 
this country. The first class, and this is by far the larger class, consists of 
those which can be started by the importation of machinery and experts as first 
managers. In this class of work wd have to imitate and not to initiate. As 
soon as the provincial Departments of Industries, with their Advisory Boards, 
have been constituted in the provinces, they should decide, with such expert 
advice as may be necessary, what industries of this class can be started within 
the province, and should invito and oucourage Indian capitalists by information 
and technical assistance to organise them. It was the adoption of such a course 
that enabled Germany and Japan to achieve rapid industrial development. Sir 
Frederick Nicholson urged the adoption of this course on us in the following 
l)a8sage in his note : — 

On the whole, then, I consider that the best way both for staiting selected industries in 
India and for training the future managers is, after the fashion of Germany and Japan and 
other countries, for the promoters, whether Government or private, to draw liberally on Great 
Britain, etc., for real exj^rts as first managers of any projected industries ; then to select 
young men, preferably men already trained in technological fftstitutions, and to put them 
through close disciplined, industrial and business training under these experts till they are 
fitted either to start on their own account or as reliable business managers to capitalists.” — 
(Alinutes of EvidencS, Vol. Ill, pages 390-307.) 

Mr. Charles Tower also says : — 

In the manufacture of steel ware and of machinefy, Germany is usually credited, not 
without justice, with being rather an imitator thto an initiator. Her great success in this 
line has been achieved by the rapidity with which Germany had adopted the improvements 
invented elsewhere.” (Germany of To-da^, Home University Library, page 173 ) 

This is also the course which was adopted by America. Up to 1860 
America had made little progress in developing the manufacture of steel. In 
1862 Park Brothers and Company imported the biggest crucible steel plant of 
all up to that time, and imported also several hundred English workmen to 
ensure success. Since then the progress of the steel industry there has been 
phenomenal. In 1860 the output of pig iron in the States was only 0‘8 million 
tons, and of steel nil ; by 1900 America was producing 13*7 millions of tons of 
pig iron aad lOT of steel, and in 1913 while the production of pig iron 
amounted to 10*3 million tons in the United Kingdom, it amounted to 31 
million tons in the United States. Last hut not learti wo have an eloquent 
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illufetEaticn in ladi'a iUelf of the toiindness of this policy in the success of the 
Tata Iron and Steel Works. The works were organised with the advice, and 
have been carried on under the stipervision of the best experts impcrted fi cm 
abroad, and they have been a conspicuous success. This, therefore, is the right 
policy which should be followed in regard to the many other industries the need 
for which has been pointed out in our chapter on the industrial deficiencies of 
India. Kaw materials and labour a]jound, capital exists and only wants organis- 
ing, the home market is extensive, the machinery and the expert can be imported, 
the profits to the Government and the people will be considerable ; all that is 
needed is that the Government should whole-Jieartedly lead and assist Indian 
capital in organising the industries. 

But to carry out industrial development in this wise it is essential, as Mr. 
H. P. Gibbs, the General Manager of the Tata Hydi'o-Elcctric Supply Company, 
so well put it in his written evidence before us, that — 

no man should bo imported into India unless he is a recognised expert in his 
particular line. He too should bo engaged on short-time contract and made to understand ho 
IS being engaged and paid to teach our local men just as much as to introduce and cairy on 
his work. The young man from abroad who is educated but inexperienced should not be 
brought to India and allowed to get his practice here.^^ 

The industries which will be so started will be the best practical schools for 
training our science graduates as recruits for the proposed imperial services. 


Provision for Scientific Eesearch. 

The second cla&s of industries consists of those for which some re- 
search work is needed. I fully agree with my colleagues about the need 
and value of such research. I recognise that, to borrow the language 
of the Committee of the Privy Council, “ effective research, particularly in 
its industrial applications, calls increasingly for the suj[)port and impetus that 
come fi’om the systematised delving of a corps of sappers woi’kiiig intelligently, 
but under orders.” I am therefore not opposed to the idea of creating an 
Indian Chemical Service and an Imperial Industrial Service at the right time 
and under the right conditions. But I regret I do not agree^with my colleagues 
as to the time when, and the conditions under which, these services should 
he organised. In my opinion our first duty is to creajiie the material for these 
services in this country. ^ One important pieans of doing this is the starting 
of industries, as I have urged above, under imported experts and placing our 
select young men, already trained in technological institutions, under them. 
The other measures which in my opinion are needed are — 

{i) that steps should ha immediately taken for developing the teaching 
of science and technology in our existing Universities and other 
collegiate institutions, («) by strengthening their staff and equip- 
ment, and (b) by awarding a sufficiently large number of scholar- 
ships to encomage the study of science and technology at our 
schools, our colleges and our Universities ; 

{ii) that an ImjJerial Polytechnic Institute, manned by the most distin- 
guished scientists and engineers, whose co-operation we can 
secure, should be established in the country, for imparting the- 
highest instruction and training in science and technology ; and 
(»w) that the provision of scholarships for study in foreign countries 
should be largely increased to enable the most distinguished of 
bur graduates to finish their education in the best of- foreign 
institutions. 
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.Hie view which I humbly urge here is strongly supported by the re- 
commendations made in the “ Interim Report of the Consultative Com- 
mittee on Scholarships for Higher Education,” of which the Right Hon’ble Mr. 
A. H. Dyke Acland was the Chairman. The Committee was appointed before 
the war in March 1913. The report from which I am going to quote was 
adopted by it in May 1916. In a prefatory nolo to the Report, Sir Amherst 
Selby-Bigge, writing on behalf of the Board of Education, said : — 

The Board have no need to use complimentary phrases to convey their ei>tuuation ol‘ 
the great value of their vvork^ but on this occasion they may peihapt* peinut thembclVes to 
express their appreciation of the broad spii'it in ^vhich the repoit is conceived; of its foiciblo 
exposition of principles; and of the lucid and vigoious style in which it is written/^ 

The recommendations are of such great weight and have such a direct bearing 
on the question I am dealing with, that I make no apology for reproducing them 
hero : — 

On the side of science and technology in lelatioii to the industucs and commcice 
of the nation; the greatest needs of the nation aie langed by us m oidei* of practical priority as 
follows; though their satisfa(3tion should l]>roceed as fai as possible contemporaneously and 
concurrently. 

( 129 ) The lii*st need is the wider recognition; especially by employeiS; of the benelits 
that can be obtained by the employment in industry; agncultuiC; and commerce; of men 
1 rained in science — in all giadeS; but specially foi directive and advisory posts. A gjuat iin 
provement is alieady seen ; but public o])iuion needs fiiither enlightenment. 

( 130 ) Secondly; the most useful thing that can be done without any inciease in tlic 
means at piesent at oui disposal is to encoui age leseaich in existing institutions aftei giadu- 
ation. There weie piobably befoie the wai more men and women titled to be tiained in 
lesearch than were seemed foi this public seivicc The j)iolongatiou of scholarships in suitable 
cases;whicli we recommend; is one means that is a\ailablo ; olhci means fall wuthin the piovince 
of the Cpmiiuttcc of the Privy Council. 

( 131 ) Given a limited amount of money available annually; the next need would be to 
assist existing institutions foi training in science and technology; to enable them to improve 
their equipment; increase their staff; attract more highly ijualilied teachers^ and introduce new' 
subjects of study; and to establish new places of higher technical and scientihc instruction 
where needed. To biing existing institutions fully up to national needs a gieat capital saiu 
and income would be required. But any suiii; well expended; would bo useful. However; in 
view of the needs of the nation and the einpirC; it seems piobable that the laiger sum will be 
forthcoming; at whatever sacrifices in the immediate futiiie. 

( 132 ) Improved and extended higher secondary education is needed. Side by side with 
this, with the strengthening of Uiiiversities and technical schools; and with an increasing 
demand for scientific workers; an iucieas^b in the supply of scholai ships fiom secondaiy 
schools and Universities will be required. This should move forwaid 2 )LHiii(L with other 
improvements.^^ (Pag<3s 99 and 70 ). 

This view also receives support from the conclusions at which the Committee 
of the Privy Council for Scientific and Industrial Research arrived. In theii* 
Report for the year •1915-16 (pages 10 and 11), they summarised those eonclu- 
sions as follows : — 

“ If we were asked to state these couditiuus (that appear to us ne<-ebbary for the sucecbs of 
our work) in the shortest possible terms we should reply ; First, a lajgely ine leased supply of 
competent researchers ; secondly, a hearty spirit of co-operation among all concerned, men of 
bcience, men of business, working men, professional and scientific societies, Universities and 
technical colleges. Local Authorities and Government Departments. And neither couditiou 
will' he effective without the other. 

“ Before the war the output of the Universities was altogether insufficient to meet even a 
moderate expansion in the demand for research. The annual number of students graduating 
with First and Second Class Honours in Science and technology (including mathematics) in 
the Universities of England and Wales before the war was only about odO, and of thesa but a 
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iutall proportion will have received any serious training in research. We liave frequently 
found on inquiry that the number of workers of any scientific standing on a given subject of 
industrial importance is very limited. 

“ The i-esponsibility for dealing with the grave situation which we anticipate^ rests with 
the education departments of United Kingdom. We shall be able to do something to encourage 
a longer period of trainibg by the offer of research studentships and the like ; but that will not 
sufiSce. It is useless to offer scholarships if competent candidates aie not forthcoming, and 
they cannot be forthcoming in sufficient numbers until a laiger number of well educated 
students enter the Unifersities. That is the problem uhich the education departments ha\e 
to solve, and on the solution of which the success of the present movement in our opinion 
largely depends.” 

Becruitment of the Scientific Services. 

For the recruitment of the scientific services, the Indian Chemical Service, 
and others, my colleagues recommend that — 

“ . . .to the utmost extent possible the junior appointments should be made 
from science graduates of the Indian Universities, and that the senior and experienced men 
who will be iwjuired to initiate and direct research work should be obtained on special terms 
from England, when such are not available here.^’ 

The qualifying clause which I have emphasised, must be appreciated at 
its practical value. My colleagues recognise that a “ relatively small field of 
selection at present exists in India.” They say : — 

As development of science teaching at the Universities proceeds, and opportunities for 
technical training in India increase, we believe that the necessity for importing specialists will 
greatly diminish, and that ultimately the services will be mainly filled with officers trained in 
this country.” 

But they say further on that “ it will be some years before it will be possible 
to obtain the full necessary staff in India.” 

They therefore rely for such recruitment mainly on England. But they 
recognise that — 

“ . , . there will be similar post-war demands made at home and in the dominions 

for scientific, especially chemical, cxpeifs, which will render it difficult to obtain suitable 
recruits from England. It is probable, consequently, that salaries higher than the pre-war 
rates will be demanded by suitably qualified expeits.” 

But I think that qualified English experts will not be available, at any rate 
in any number for some years even for higher salaries than those of the pre-war 
period. The Committee of the Privy Council sp,id in their Eeport for 
1916-16 

“ It is in our view certain that the number pf trained research workers who will be 
available at the end of the war will not siiffice for the demand that we hope will then exist. 
We are apt to forget in this country that with industry as with war, a brilliant group of field 
officers, and even a well-organised general staff, need armies of well-trained men in order to 
produce satisfectory results.” 

In view of these facts, it will be wise of us not to rely upon our being able 
to indent on England for the “ senior and experienced Ihen who will be re- 
quired to initiate and direct research work in India.” Besides, though they 
^vocated that “ senior and experienced men ” should be obtained from 
England, what my colleagues have actually proposed is very different from it. 
They have proposed that “ recruits for these services — especially chemical 
services — should be obtained at as early an age as possible, preferably not ex- 
ceeding 26 years.” They leave no room for doubt as to what they mean. Jl’hey 
say : — 

We should thus secure the Uiuversilj graduate, who had done one or perhaps two years' 
post-graduate work, whether scientific or practical, but would not yet be cemfirmed in apecialisw 
tiou . . .We assume that the requisite degree of specialisation will be secured by adopting Ji 
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■ystem whereby study Jeave will be granted at some suitable time after three years’ service 
when a scientific ofiioer should have developed a distinct bent.” 

In their recommendations regarding the recruitment of the Imperial 
Industrial Service also, they say that “ the age of recruitment should not usually 
exceed 26 years,” and that they think it desirable, “ if the young engineers 
whom we propose to recruit are to develope into valuable men, that they 
should be encouraged after about three years’ service to take study leave.” 
It is' obvious then that under the scheme proposed by my colleagues 
the men to be recruited from England will not be “ senior and experienced 
men ” but raw graduates from Universities who will lie expected to specialise 
after joining the service in India. Specialisation almost alnays involves delay. 
If therefore we must take in only raw graduates and remimerate them during the 
years they are qualifying themselves for effective research Avork, I think it is 
very desirable that we should take in Indian graduates whose training uill be 
less cost ly, and who will serve the country throughout life, uhereas in the case 
of an English graduate, there will aluays be the apjirchcnsion t hat ho may leaA'o 
us for higher emoluments elseAvheie, and the certainty t hat he Avill leave the 
country after the period necessary to qualify for a ])ension, taking away with 
him the knowledge and experience Avhich he had gaimnl in it s si'rvice. Having 
regard to all the considerations which have been urged aliove, I think the idea 
of recruiting this service from England should lie abandoned, and that, it should 
be decided that it shall be reeniited entirely from among graduates of the 
Indian Universities and of the Imperial Polytechnic Institute, AAhich I have 
recommended. 

My recommendation has the? further merit of being entirely in consonance 
with the recommendations made by the Eoyal Commission on the Public 
Services m India regarding the recruitment of scientific and technical services. 
Indians have a very sore feeling about the imiierial Indian services. The 
importation of exports from England for these services has not only unnecessarily 
increased the cost of those services to India but has had the verj’’ great disadvan- 
tage of preventing Indians from being trained for higher work in these services. 
We can never forgot that so distinguished an Indian as Hr. P. C. Boy did not 
find admission into the Indian Educational Service. Wo know that though 
the Geological Survey of India has been in existence for Gt years, up to 1913 
only three Indians had been appointed to the superior service in it. In this 
connection I put the follow ing question to Hr. H. H. Hayden, Hirector of the 
Geological Survey of India : — 

“ Has the department kept it as an object before it that it should train Indians to qualify 
themselves for employment in the higher giades of the department ?” 

And his ansAv^er was 

We have been for many years training men in the subordinate ranks of the department, 
but they do not necessarily qualify for appointments in the higher grade. It is always ojien 
to them to apply for an appointment in that grade ...” 

My Hon’ble colleague Mr. Low then asked Hr. Hayden : — 

" You have these research scholars. Is it not one of the objects of research scholarships, 
that the scholars, if possibly should qualify themselves for recruitment to the department ?” 

And the answer was : — 

'' That is one of the objects of the efforts we have made in educating them in geology 
in the Presidency College and the Calcutta University. I think geological education was 
initiated in Calcutta by the Geological Survey. We have had more Indians in the subordinate 
branch of the service.” 

The Indian witnesses before the Boyal Commission quoted the opinion of 
Hr. Oldhanii the first head of the Geological Department, concerning the fitness 



of Indians for this d^artment, which showed that he had “ the most imshajceii 
confidence that with even fair opportunities of acquiring such knowledge (that 
of the physical, sciences) many Indians would be found quite competent to 
take their place side by side with European assistants either on this surv^ or 
in many other ways,” and yet the evidence before the Eoyal Commission showed 
that competent Indians had found the door of admission barred against them 
and that,' up to 1913, only three Indians had been appointed to the superior 
service. 

My colleagues say that the ultimate object should be to man the services 
they propose with officers trained in this country. Similar language was used 
in the past in relation to other imperial departments. For instance, it appears 
that in the Agricultural Department the intention of the Government of India 
from the very commencement was that it should be staffed largely by Indians. 

We adhere lirraly/^ wrote the Government of India to the Secretary of State in 1910, 
''to our frccpiently declared policy that the service (the Agricultni’al service) should be manned 
iiHIiuately by Indians and that the object to be kept steadily in view is to reduce to a minimum 
the numhei of experts appointed from England and to train up indigenous talent so as to 
enable the country to depend on its own resources for the recnu'tment of its agn’cultnral staff 
in higher branohe-s,” 

But in spite of this clear declaration, the Imperial Service has become 
the monopoly of Europeans, while Indians have been confined to the Provincial 
Service. TJio evidence of T)r. Harold Mann and of the rep’esentative members 
of the Provincial Service l)efore the Tloyal Commission showed that many highly 
qualified Indians, several of w^hom possessed European degrees or experience, 
had been unable to find admission into the Imperial Service, which had been 
manned by recruits imported from Europe, who, said Dr. Mann, laboured under 
the serious disadvantage tliat their experience related to a system of agriculture 
“ which in its organization is quite foreign to most parts of India and will be 
for a longtime to come.” 

So also with regard to the Imperial Forest Service. The Inspector General 
of Forests stated in his evidence before the Royal Commission that — 

“ , , . when Ihe Forest Department was instituted, and for a long time afterw^ids 

both the Government of India and the Secretaiy of State expressed the opinion that it was a 
special department in which the service of Indians should be utilised as largely as possible.^’ 

Yet from 1891 to 1906 no stejis were taken to provide for direct recruit- 
ment to the Provincial Service, and it was laid down in 1912 that candidates for 
the Imperial Forest Service “ must have obtained a degree with honours in 
some liranch of natural science in a University of England, Wales or Ireland, 
or the B.Sc. degree in pure science in one of the Universities of Scotland.” 
At the time the Boyal Commission took evidence, the total number of officers in 
the superior service in the Agricultural, Civil Veterinary, Forest, Geological 
Survey, Locomotive and Carriage and Wagon Departments was 407. Of these 
only six officers were statutory natives of India ! 

The Royal Commission recognised the injustice that had l)een done to 
Indians in their practical exclusion from the scientific and technical services. 
They expressed the opinion that there were no political grounds whatsoever for 
recruiting the superior staff of such services in Europe. They stated that if the 
requisite technical training were available in India, the 'necessity for indenting 
on Europe for qualified men would cease to exist, and they therefore recom- 
mended that “ a determined and immediate effort ” should he made to bring 
about conditions which would soon make it possible to meet the normal 
requirements of the services without requisitioning the services of men from 
a^hroad. That effort remains yet to be made ; and while my coUeagues have 
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proposed the ereatioii of two more imperial servicesHhey hare recommended 
that the establishment ofihe Gentral Chemical Eesearch institute and of the 
[mperial Engineering College may wait for an indefinite future. These facts* 
coupled with the experience of the past, make me apprehend that, if these 
two services are created on the lines suggested by my colleagues, the 
senior appointments in them also will for a long time remain practically 
the monopoly of Europeans, and that Indians will not only l>e kept out 
of their emoluments, but also of the opportunities for acquiring high 
efficiency in the subjects with which the services will be concerned. The 
Eoyal Commission recommended that with a view to bring about the conditions 
which would soon make it possible to meet the normal requirements of the 
services without requisitioning the services of men from outside, existing insti- 
tutions should be developed or new ones created and brought up to the level of 
the best European institutions of a similar character. They recognised that 
“ this would require an initial expenditure of a considerable sum of money,’ ^ 
but they urged that “ the outlay would be more than repaid, not only by the 
additional facilities which such institutions would give to young men to qualify 
themselves for direct appointment, to the higher branches of the public 
services, but by the contribution they would make to the industrial progress 
of the Country.” These recommendations lend strong support to my proposal 
that a first-class Polytechnic Institute should be astablished in India as one 
of the first measures' needed for the industrial development of the country. 
At such an institute provision should be made for imparting the highest 
instruction and training in all the important branches of science and technology, 
and also in commerce and administration. This will be the best means of 
creating the army of trained workers which is needed for promoting industrial 
development in this extensive empire. The institution of the proposed services 
should wait until this has been done. And in the meantime only such 
appointments should be made in the Departments of Industries as it is absolutely 
necessary to fill. 

The Estimate of Cost* 

The proposals which we have made in the Eeport show that the number of 
tdehnically trained men who will be needed to carry on industrial development 
and to promote the trade and commerce of the country, will be a very large one, 
and that it will grow steadily for some time. It is also certain that public ex- 
penditure will rise in several directions after the war. These considerations 
demand that expenditure should not be raised in any department beyond what 
is actually necessary. The salaries which my colleagues have proposed for the 
Imperial Industrial and the Indian Chemical Services are largely based upon 
a consideration of what is likely to attract Englishmen to the senior appoint- 
ments in the services. If, in view of all that I have urged above, the decision 
should be arrived at that these services should be manned by Indians, includ- 
ing in that term those Europeans who are statutory natives of India, the 
proposed expenditure would be largely reduced. Tliis is no mean consideration 
and should not be ignored. Situated as India ist one cannot too often recall 
the wise remarks of Sir William Hunter, made many years ago, that — 

“ . . . if we are to give a reallj efficient adminigtration to India, many aerricea 

must be paid for at lower rates even than at present. For those rates are regulated in the 
higher branches of the administration by the cost of officers brought from England. You 
cannot work with imported labour as cheaply as yon can with native labour and I regard the 
more extended employment of the natives, not only as an act of justioe hat as a financial 
necessity . . If we are to govern the Indian people efficiently and cheaply, we most 

govern them by means of themselves, and pay for the administration at the market rates for 
native labour.'* 
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Should this view be j al^ri^s proposed would be reduced by 

about 30 to 40 per cent. 

I do not attempt to make any detailed alternative proposals regarding i3ate 
cost of the scheme. If any of my suggestions commend themselves to Govern- 
ment, the details will easily bo worked out. - . 

Speaking generally, I would say that a substantial part of the expenditure 
that is proposed for salaries should be saved, partly by reducing the number of 
appointments proposed and partly by fixing the salaries at the standard which 
will be suitable for Indian graduates and scholars. The expenditure proposed 
•on buildings will also, in my opinion, admit of a very substantial reduction. 
Here again the example of Japan affords us guidance. They spend very much 
Jess on their educational buildings than is sx^ent in India. A scheme for the 
award of scholarships to encourage the study of science and technology can be 
best prepared by the Education Department. 

As regards grants to Universities, I xvould recommend that on an average 
an annual grant of a lakh and a half should be made- to each University for the 
purposes of providing instruction and teaching in science and technology, par- 
ticularly in mechanical and electrical engineering, applied chemistry, commerce 
and agriculture. A cajntal grant of about 15 lakhs each should he made for the 
necessary educational buildings and residential (juartcTs and for equipment. 
And lastly, 1 noiild recommend that, to start with, a eajntal exi>enditure of 30 
lakhs and an annual grant of (5 lakhs a year should be sanctioned for an 
Imperial Polytechnic Institute. 


Conclusion. 

T cannot conclude this note better than by endorsing the following 
generous and n ise Avoi ds of Sir Erederiek Nicholson : — 

“ I beg to leooid ii) \ s-tiong opinion that in the in^ttci of Indian industries we are bound 
to oonsidei Indian iiitoiesth tiistly, seoondly and thndly -—1 mean by ‘ lirstly ^ that the local 
raw produces should be utilised, by 'secondly ^ that industries should be intioduced and by 
^thirdly ’ that the profits of such industi’y should leinain in the country.'^ 

If measures for the industrial dcA'elo])mcnt of India are taken in this spirit, 
India will become jirosjierous and strong, . and England more jirosperous and 
stronger. 
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